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INTRODUCTION 
It was originally used to describe periphyton as 
the group of miscellaneous organisms that grow or live 
on the free surfaces of submerged objects like plants, 
woods, stones etc. But now the term has been broadened 
to include the entire sessile community of organisms. 
Though some workers have favoured the use of the term 
"Aufwuch" in preference to "periphyton" when referring 
to the micro-organisms growing on inorganic substrate 
such as the rocks found in natural streambed and 
laboratory streams (Ruttner, 1953). Although aufwuch is 
undoubtedly a better word for this type of community 
but most English speaking investigators have found the 
term awkward and still prefer the wrod periphyton 
despite the obvious ambiguity. 
Periphyton has been classified on the basis of 
kind of substratum to which they are attached. 
According to Wetzel (1983) these organisms can be 
classified as under: 
(i) Epiphytic Periphyton: This includes all those 
algae growing on macrophytic surfaces. 
(ii) Epilithic Periphyton: It consists of all those 
algae as the flora growing on rock and stone 
surfaces. 
(iii) Epipelic Periphyton: It includes all those algae 
as the flora growing on the sediments (fine, 
organic). 
(iv) Epizooic Periphyton: It includes all those algae 
growing on the srufaces of animals. 
(v) gp-i«Anmiin p«ariphvton: It includes all those algae 
as specific organisms growing or moving through 
sand. 
In contrast to the immense amount of study on the 
systematics, physiology and ecology of the 
phytoplanktonic algae of aquatic ecosystems there is a 
dearth of information on the algae attached to 
substrate or loosely aggregated in the littoral regions 
of lakes or shallow zones of streams and ponds. 
Although the taxa of these largely sessile algae are 
some what better understood, little information exists 
on their geographical distribution, seasonal population 
dynamics, utilization of microhabitats, responses to 
various parameters like water movements, water and 
substratum chemistry and their interactions with other 
organisms. The problems of spatial and temporal 
heterogeneity of phytoplankton in pelagial habitats are 
minor in comparision to those of attached algae. Our 
lack of knowledge on the complex interactions between 
sessile flora and their sxibstrate and the contributions 
of the attached micro-organisms to the total system 
productivity represents a major void in contemporary 
limnology that Warrants intensified study. 
The periphyton communities are very important 
biota of lakes and streams. The organisms prevalent in 
the solid-liquid interphase occupy a special niche and 
and are the best indicators of water quality. It is 
because of this fact many workers have started 
studying periphyton in relation to water pollution 
(Hutchinson, 1967) . It may be because the community 
structure of the periphyton is largely regulated by the 
greater abundance of bacillariophycean flora and the 
organisms of this group are capable of thriving a wide 
range of water quality conditions. 
The complex biotopes of the solid-liquid 
interphase is very fascinating but remained unexplored 
in India barring some sporadic studies (Singh, 1970; 
Philipose, e^ aJ. 1976; Jha, 1979). Periphyton are 
neither rooted vegetation nor have any rhizoidal system 
to hold any object but are specialized group of 
organisms capable to adhere to the submerged substrate 
by their own secretions and due to this characteristics 
periphytic communities are mostly dominated by greater 
number of diatoms (Fritsch, 1935). Diatoms contribute a 
major share of food to many aquatic animals including 
fish. 
In general, the study of periphytic communities 
has the added advantage in relation to the increasing 
eutrophication of aquatic environments as they are one 
of the best biological indicators of the water quality 
because of their tremendous adaptive qualities and 
universal distribution. 
Recent investigations of the structure of 
freshwater haptobenthic periphyton using the scanning 
electron microscopy, (Allanson, 1973; Perkins, et al. 
1984; Hoagland, et al. 1982,; Hamilton, et al. 1984; 
Romer, et al. 1982) have contributed greatly to our 
knwoledge of the spatial and temporal complexity of 
this community. Since periphyton community structure 
represents the outcome of interspecific competition 
between populations of varying sensitivity to a 
particular stress, examination of the specific 
responses of an entire community represents a very 
sensitive assay for toxicological effects. 
Several investigations have been made on the 
limnology of Aligarh freshwaters, (Khan & Qayyum, 1966; 
Khan, 1967; Khan, 1969; Khan and Siddiqui, 1970, 1971, 
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1974; Ali & Khan, 1976; Khan, et al. 1986, 1988; Khan 
and Khan, 1985; Haque, et al. 1986, 1988). But the work 
on periphyton was still unexcavated and present work 
is first of its own kind as far as periphyton study 
here at Aligarh is concerned. In order to carryout the 
study, a fresf^  water perennial pond, namely Jawaharlal 
Nehru Medical College Pond was selected. 
DESCRIPTION OF THE POND 
JAWAHARIAL NEHRU MEDICAI. gQLLEQE POND: 
It is a sewage fed pond situated near the J.N. 
Medical Collge. This pond is about 2 km away from the 
Deparment of Zoology, Aligarh Muslim University, 
Aligarh. As far as its shape is concerned it is almost 
L-shaped with a suface area of about 0.56 hectare and 
depth varying from 1 to 4 m in different seasons. 
Although there is not so much fluctuation in the depth 
of pond because excess of water is drain out through the 
pump, and if there is a need of water particularly 
during the hot summer season then it is supplemented by 
the tube well which is situated on one of the corners 
of this pond. It receives sewage effluents from the 
Medical college through two large drains and rain 
water in the form of surface run-off from the 
surrounding lands. About 2 m wide area along the 
shoreline was found to be covered with rooted aquatic 
vegetations and filamentous algae. The most common 
among them are filamentous algae like Cladophora 
spirogyra, Hydrodictyon, Chars and Nitella. The basin 
of the pond is flat and slightly slopping. The bottom 
of the pond contains silt, clay, mud, sand particles 
with decayed organic matter and certain allogenic 
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substances which are introduced during the rainy season 
through surface run-off from the adjoining fields. 
Besides this, the permanent source of effluent is 
sewage from the Medical College complex carried in by 
two large drains. The colour of the bottom material 
varies from dark grey to black in different regions. The 
appearance of the water is due to the extracts of the 
plant material particularly leaves and twigs which 
impart colour to the water. It was further confirmed 
that the water along the margins of the pond is more 
darker in colour than in the centre of the pond. It is 
because of the accumulation of large quantities of 
leaves and other plant materials which provide dark 
grey colouration to the water. There are large numbers 
of Euclyptus trees along the margins of the pond. The 
pond water is utilized in irrigating the surrounding 
fields. Besides this, this pond is also used for fish 
culture specially the Indian major carps i.e. Catia 
catla, Labeo rohita and Cirril^ina mrigala alongwith 
Cyprinus carpio. During the investigations certain air 
breathing fishes {Heteropneustes fossilis Clarius 
batrachus and channa spp.) alongwith gastropods have 
also been noticed. Studies were conducted at three 
different sites of this pond namely S-|^, S2 and S3. (Fig. 
1) . 
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MATERIALS AMD METHODS 
Different physico-chemical parameters were analysed 
fortnightly from January 93 to December 93 at three 
different sites of the pond. Air and water tmeperatures 
were recorded by a mercury thermometer graduated up to 
100°C at 10 a.m. 
Transparency of the water was measured by a standard 
Seechi disc with a diameter of 20 cm and divided into 
black and white quadrants. The mean of the two depths 
at which the Seechi disc disappeared and reappeared was 
taken as transparency of water (Welch, 1952) . Turbidity 
was directly determined by spectronic-20 
spectrophotometer (Baush and Lomb) at 650 nm (APHA, 
1985). 
For the various physico-chemical parameters, water 
samples were collected from the surface of the pond at 
three different sites and were analysed within 24 hours. 
Necessary precautions as recommended by Welch (19-5^ ) and 
APHA (1985) were followed during the sample collectioon 
as well as in analysing the samples. 
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CHEMICAL ANALYSIS OF WATER: 
Free C02 was determined by titrating 100 ml water 
sample with 0.025 N NaOH using phenolphthaieine as an 
indicator. Whereas carbonates and bicarbonates were 
determined by titrating 100 ml water sample with 0.02N 
hydrochloric acid using phenolphthaline and methyl 
orange as indicators. (APHA, 1985) . pH of water samples 
was determined at the sites by using a portable 
electronic digital pH meter. 
The dissolved oxygen (DO) analysis was performed 
at the sites by Winkler's modified technique (APHA, 
1985). Each analysis was repeated thrice for the sake of 
accuracy in the values. The determination of COD and 
five days incubation at 20°C for BOD were also 
performed following the procedure and precautions laid 
down by APHA (1985). 
The estimations of Ca and CI concentrations in 
water samples were made following the procedures of APHA 
(1985), while inorganic phosphate and total phosphorus 
were determined after digesting 25 ml sample with l ml 
H2SO4 and 5 ml HNO3 using ammonium molybdate blue 
method. Silica was determined using ammonium molybdate 
yellow method. While ammonia-nitrogen was estimated by 
Nesseler's reagent method (Barnes, 1959), nitrate -
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nitrogen estimation was done by phenol disulphonic acid 
method and nitrite-nitrogen following the method given 
by Trivedy & Goel (1984). 
Hardness of the water samples was determined by 
titrating the water with O.IM EDTA solution using 
muroxide as an indicator. For each parameter three 
replicates were analysed auid the mean value of each was 
noted. Total dissolved solids (TDS) were determined 
after evaporating 100 ml of filtered water sample in a 
beaker at 100°c. The weight of the beaker was taken 
before and after the evaporation and further substracted 
for getting the results. 
In order to analyse the periphytic flora and fauna 
of the pond, artificial substrates of different objects 
were suspended in the pond water at a depth of 50 cm 
with the help of nylon thread and two iron rods. These 
artificial substrate include glass slide (7.5x2.5 cm), 
wooden block (7.5x2.5 cm), asbestos sheet (7.5x2.5 cm), 
PVC sheet (7.5x2.5 cm) and stone (7.5x2.5 cm). 
Each substratum was suspended in triplicates so 
that average values of periphytic communities attached 
to the particular substratum may give almost a correct 
number of the concerned organism. Sampling was done at a 
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fortnightly intervals basis and the average of this has 
been expressed in terms of months. 
After the completion of incubation period each 
substratum was taken out, and with the help of scalpel 
and brushes the organisms were detached from the 
substratum and transfered into a plastic voil and 
finally its volume was raised up to 250% dilution with 
distilled water. All these samples were fixed in 
Lugol's solution and then analysed under the inverted 
microscope. 
Calculations for the densities of periphytic 
organisms per unit area of the surface water were made 
after following the works of Adoni (1985) by using the 
following formula: 
Periphyton/cm^ = A x V/v x 1/S 
where, 
A = average number of organisms per drop. 
V = Volume of Scrapping (ml) 
V = Volume of one drop (ml) 
S = area of Scrapping (in cm )^ . 
Q u a l i t a t i v e and q u a n t i t a t i v e a n a l y s e s of 
p e r i p h y t i c f l o r a and f launa were made. For t h i s . 
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samples were collected from different objects by-
scrapping out the attached organisms on the artificial 
substrate and further it was transfered into a plastic 
voil. The volume of the scraped out materials were 
raised upto a desired level (5.0 ml) by adding distilled 
water and fixed in the Lugol's solution for 24 hours 
and analysed. The genera of periphytic flora and fauna 
were identified and enumerated following the works of 
Edmondson (1959), Needham and Needham (1962) and Adoni 
(1985) . 
RESULTS AND DISCUSSION 
TEMPERATURE: 
Temperature is an important parameter in aquatic 
ecosystem which governs the physico -chemical, 
biological and physiological behaviour of the system. In 
general, rates of chemical and biological reactions are 
doubled for every 10°C increase in the temperature. The 
air and water temperatures were recroded at a fixed time 
and at different sites from where the samples were 
collected. The results are given in Tables (I) . The 
seasonal air and water temperature variations quite 
agree with the changes in the solar rediation. The air 
temperature variations were also due to cold, dry and 
hot wind waves during different seasons of the year. 
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The maximum densities of various periphytic organisms 
were observed during the post winter months of the year 
and probably it was because of the favourable 
temperature which leads to the condusive conditions for 
their growth and reproduction. Abundance of blue green 
algae and green algae was observed during summer 
months of the year. The increase in temperature 
favoured the growth and reproduction of blue- green and 
green algae (Snoeijs and Prentric, 1989; Cairns, 1956; 
Patric et al., 1971; Phinney & et al., (1965); Cairns & 
et al., (1972) 
On the other hand diatoms were found to decrease 
in number with the increase in water temperature 
Snoeijs and Prentice, 1989 also reported the same 
findings. Though it is quite difficult to generalise the 
effect of temperaure on various periphytic organism as a 
whole, because different groups respond in 
individualistic way to different temperature regimes. 
Besides other factors, tmeperature has also a 
pronounced effect on the primary productivity in fresh 
water ecosystem. 
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LIGHT CONDITION: 
Light is another very directly or indirectly 
determines the various physico-chemical and biological 
activities of the aquatic ecosystem. There are many 
factor which govern the intensity of the absorption of 
light in the water body like the molecular structure of 
the water and suspended particules in the water in the 
form of dissolved organic compounds- x _^  "" - _. \ . 
: - /'i I . Wide seasonal fluctuations in the values of 
transparency were noted at different sites, the lowest 
was recorded at S2 in the month of June (33 cm) while 
highest transparency was noted at S^ site (68 cm) in the 
month of August. 
Transparency of the water body is also greatly 
influenced by the turbidity of the water body. Turbidity 
in the water body may be due to two possible reasons, 
one is due to abundancy of planktonic organisms which 
is desirable trait, while turbidity caused by the 
suspended clay particles in the form of organic and 
inorganic matters which hinders the penetration of 
light in the water body inhibuting photosynthesis 
activity of green periphytic communities. 
On an average, in Medical College Pond, most 
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turbid water was recorded in the month of September. 
(77.33%) and lowest in the month of June (36%) comparing 
the different sampling sites, site S2 was fouiid to be 
most turbid in nature showing higher values from rest of 
the two sites, whereas the site S3 which lies far away 
from the inlet point of effluents show the lowest 
turbidity during the entire course of study. Table (I) 
indicates that during the month of monsoon (July-
September) , there is an increase in the turbidity of 
the pond. It was possibly due to mixing of large 
amount of surface run off entering into the pond which 
brings lot of silt and organic matter along with water. 
Besides planktonic organisms, silt and clay, 
turbidity in this pond water is also causd by the large 
amount of inputs of vegetative matter from Euclyptus 
tree on the margins of this water body. Extracts from 
this plant material (leaves and twigs) impart dark 
colour to the water (Haque, 1987) giving the appearance 
of tea or weak coffee colour. A significant 
positive correlatiion was noted between transparency 
and periphyton density. It clearly reveals that 
penetration of light in the aquatic system matters a lot 
for the avaialability and dominance of the periphytic 
community. 
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El: 
pH is also an important parameter which regulates 
the various physiological and biological activities of 
the aquatic ecosystem. In the present study, the pH of 
sruface water showed great variations at different sites 
in different seasons of the year (Table I) . pH of the 
surface water varied from 7.6 to 8.6 during different 
months. Highest values were recorded in the month of 
June and lowest in January at various sampling stations 
(Table I) . On an average, during the entire course of 
study, it was noted that the J.N.M.C. pond water is 
alkaline in nature and possibly this might be the reason 
of richness of periphytic communities in this pond. 
Periphytic communities have been found to decline in 
number as the the aquatic environment becomes more 
acidic in nature (Hendry, 1976; Hall et. al. . 1980; 
Muller, 1980). Increase in pH values in different 
months was due to rise in carbonate alkalinity 
resulting from photosynthetic activity of the periphytic 
flora, phytoplankton and other green aquatic plants. 
However, decrease in the pH values were attributed by 
the release of anaerobic water, concentrated organic 
matter and biota respiration (Welch, 1952) . 
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OXYGEN SYSTEM: 
Dissovled oxygen is probably the most critical 
water quality parameter in the aquatic environment. It 
provides an important information about the biological 
and biochemical reactions which take place in the 
aquatic ecosystem. There are mainly two sources of 
dissolved oxygen in the fresh-water body, from 
atmosphere and as a by product of photosynthesis of 
green aquatic organisms. Dissolved oxygen is mainly 
utilized in respiration, chemical and biochemical 
reactions. 
Monthly variations in the DO values were observed 
which have been given in the Table (I) . It varied from 
7.4 to 15.3 mg/L at different sites (Table I) The 
highest value of DO was recorded in the month of 
November while lowest was noted in the month of August. 
The concentration of dissolved oxygen tends to fall 
during monsoon months mainly due to incoming surface 
run-off and drainage water carrying a large amount of 
silt, clay and other organic materials which require a 
huge amount of oxygen in stabilizing them. Increase in 
pond respiration also leads to depletion in oxygen 
concentration of the pond water. 
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Besides this, incoming water loaded with organic 
matter, silt and clay also increase the turbidity of the 
water body, consequently inhibiting the light 
penetration in the water body . As a result, there is a 
decrease in the rate of photosynthesis of the pond 
water. During monsoon months a dense cloudy sky usually 
appears which also adversely affects the availability of 
effective solar radiation and contributes in lowering 
the dissolved oxygen content of the pond. 
During winter season, concentration of dissolved 
oxygen in surface waters appears to be high due to 
intensive diffusion from atmosphere at low tmeperature. 
Hutchinson, 1975, Ali and Khan 1976, Khan & et. al. . 
1978, Mathew 1975, Lingeman and Ruardij 1981, Vankhede 
and Kulkarni, 1984, have also reported higher 
concentration of D.O. during the winter and post 
winter months. In the present study, the same trend of 
fluctuations in D.O. is found. A significant positive 
correlation was found between dissolved oxygen and the 
density of the periphyton for different substrates. 
Though the degree of significance varies for different 
substrates, it was noted highest for the substrate 'e' 
(stone) and lowest for the 'b' (Wooden block and 'd' 
(PVC sheet). These statistical data clearly indicate 
that with the rise of dissovled oxygen concentration. 
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there is an increase in the abundance of the 
periphyton. 
In addition to DO, Biological Oxygen Demand (BOD) 
is one of the most important test for detemrining the 
amount of O2 required for stabilizing the sewage waters 
in a water body in the form of organic matter. Infact 
BOD is a bioassay procedure and is quite important in 
determining the environmental conditions condusive for 
the living aquatic organisms to function in such an 
undesirable conditions without any interruption. 
Monthly variations in the BOD are shown in the Table 
(I) . 
Higher values of BOD in summer months may be 
explained in terms of autochthonous input of organic 
material in the form of dead planktonic algae. During 
summer season, due to high temperature various 
physiological and biological activities are accelerated. 
As a result of it, the rate of stabilization becomes 
very high which requires a lot of 0^. Consequently, BOD 
values increased (Table I) . Seenayya and Subba Raju 
(1972) have also observed the accumulation of organic 
matter in water as a result of extracellular substances 
liberated by phytoplankton. A significant positive 
correlation was noted for the all substrates when it 
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was correlated between BOD and periphyton density. 
However, it was found that the intensity of correlation 
was highest for the substrate 'e' (stone) and lowest for 
the 'a' (glass slides) 
Chemcial Oxygen Demand (COD) is also very 
important parameter which is extensively used in the 
analysis of industrial wastes. COD is the measure of 
the oxygen that is needed to oxidize the organic matter 
which is non-biodegradable in nature and requires very 
strong oxident to oxidize it. Along with BOD test, COD 
test is very much helpful in indicating toxic conditions 
and the presence of biologically resistant organic 
substances. 
During the course of present investigation it was 
noted that the COD values were quite high in the monsoon 
season when the temperature was considerably high. The 
higher values of COD in the monsoon season may be 
explained in terms of organic pollution caused by sewage 
and domestic effluents which enters into the water body 
regularly. In addition to this, during heavy rains, the 
surface run-off brings lot of silt, clay and domestic 
sewage alongwith the water which get settled down in 
the water body. This surface run-off alongwith effluents 
enhanced the organic load of the water body. 
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Consequently, it requires lot of oxygen in degrading 
these organic substances. The statistical data for 
correlation between periphyton and COD clearly indicates 
a positive but insignificant correlation for most of the 
substrates except 'e' (stone) which showed a positive 
significant correlation. It was also noted that the 
intensity of insignificant correlation between 
periphyton and different substrates were almost similar 
in values. 
The increase in the organic matter in the pond 
water acts as stimulant to grow and reproduce blue -
green algae more quickly which can be easily observed 
from the data (Table I & III) Importance of organic 
matter in the ecology of bloom forming blue - green 
algae has also been reported by many workers in the past 
(Singh, 1955., Philipose, I960., Seenayya, 1972., 
Satya Mohan and Reddy, 1986). Though Hutchinson (1967) 
pointed out as to what organic compounds are needed in 
the nutrition of myxophyceae, Allen (1955) and Provasoli 
(1958) suggested the possibility of sodium derived from 
organic matter, being involved in their nutrition. 
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CARBONDIOXIDE SYSTEM: 
In aquatic ecosystem, carbon dioxide is found in 
two forms i.e. in free state (gas form) and in 
combination with other substances. Free C02 which is 
highly soluble than the oxygen in water, always found 
in abundance in the polluted waters. In free state, 
partly it is derived from atmosphere and partly as a 
respiratory by product of aquatic organisms. In 
polluted waters, the major source of C02 is through 
decomposition of organic matter settled in the bottom. 
Besides, C02 is also found in combination with 
other substances in two forms i.e. as carbonates (fixed 
C02) and as a bicarbonates (half bound C02). 
Wide seasonal variations in free C02 were noted. 
The data are given in Table (I) . It was noted during 
the course of investigations that in certain periods 
there was complete absence of C02 in the pond. It was 
due to higher rate of utilization of C02 in the process 
of photosynthesis as sufficient amount of radiant energy 
was available in the surface water for the use of 
green algae which were present in appreciable amount 
during that period. 
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While presence of Coj in some of the samples may-
be attributed to lower rate of photosynthesis, higher 
rate of decomposition of organic matter in the 
tropholytic zone by microbes and occurrence of carbonic 
acid in the in coming rain and ground water which 
enters into the pond from the surrounding fields 
passing through the soil and robbing large quantities of 
C02 from decomposing matter with which they come in 
contact and hence contribute large quantities of free 
C02 in the pond. Occurence of free C02 in the surface 
waters has also been reported by various workers like 
Upadhayaya (1964), Vankhede and Kulkarni (1984), Ansari 
(1986) , Haque (1987) . Khan and Qayyum (1966) have also 
reported the presence of free C02 in pond Moat and 
Chautal at Aligarh and attributed it to disturbed 
conditions of the ponds. In the present investigations, 
carbonates were always noted in appreciable quantities 
when free C02 was found to be absent. The carbonate 
values in the J.N.M.C. pond varied between 33 to 230 
mg/L in different months at different sites. It was 
maximum in the month of June when photosynthesis was 
most pronounced and minimum in the month of December 
when photosynthesis was at a lower magnitude. As far 
as correlation between carbonates and the periphyton is 
concerned, it was found a significant positive 
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correlation which clearly indicates that increase of 
carbonates causes appreciable increase in the density of 
the periphyton. However, the magnitude of correlation 
was found to be highest for the siibstrate 'e' (stone) and 
lowest for the 'b' (wooden block). 
While in the case of bicarbonates a negative 
significant correlation was noted. It is because of 
the fact that during photosynthesis bicarbonate are 
broken and carbonastes are released. The concentrations 
of bicarbonates in the J.N.M.C. pond varied between 105 
mg/L (August at S3) to 418 mg/L (June at S2) Table (I). 
On an average it was maximum in month of June (371.6 
mg/L) and minimum in the month of August. (226.6 mg/L) . 
Maximum value of bicarbonate was noted in the month of 
June which was due to rapid conversion of carbonates 
into bicarbonates. It was lowest in the month of August 
(226.6 mg/L), may be because of low conversion rate. 
Free carbondioxide was also present in the month of 
August which prevented the conversion of carbonate into 
bicarbonate (Welch, 1952). Higher concentration of 
bicarbonates during monsoon months have also been 
reported by Hutchinson (1975), and has attributed it 
to the formation of ammonium bicarbonate at the mud -
water interface. 
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HARDNESS 
Hardness is casued by the presence of Calcium and 
Magnesium ions in the pond. The higher vlaues of 
hardness in the present study clearly reveal the 
eutrophication. Prasad et al., (1985) and Hague (1991) 
have reported increase in hardness with increased 
eutrophication caused by sewage. Lower values of 
hardness during monsoon months may be due to dilution 
of the pond water by rain • " _. -'- _/ . The 
variations in the hardness in different months are 
given in Table I. It was maximum in the month of January 
and minimum in the month of August when dilution by 
rain water might be one of the factors for lowering 
hardness values. 
TOTAL DISSOLVED SOLIDS (TDS): 
Almost every water body in nature contains 
dissolved solids. As a matter of fact water is 
universal solvent which contains many different 
substances in dissolves state and hence enhancing the 
the total load of dissolved solids in it. Erosion at 
shore line, wind blown materials, inflow of surface run 
- off decay of aquatic organisms are considered to be 
the major sources of providing a pond with huge amount 
of solids in water. Drainage system is another source 
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of dissolved solids in the pond water. These solids vary 
markedly, both qualitatively and quantitatively in 
different water bodies and in the same water body in 
different seasons and locatiions. 
TDS play a very important role in the metabolism 
of various groups of aquatic organisms and has been 
regraded as an index of productivity (Northcote and 
Larkin, 1956). Dissolved solids contain different kinds 
of nutrients and have been proved to be a very useful 
parameter in determining the productivity of ponds and 
Lakes (Reid, 1961) . The dissolved solids in a water 
bodies undergo -^ -^ clic changes during which there are 
periods of de^ay between available mineralized state and 
unavaialable bound state. Consequently, there are lot of 
fluctuations in the intensity of periphytic communities 
production in space and time. Statistical data clearly 
reveal a negative insignificant correlation between the 
TDS & periphyton density. 
IONS: 
Besides other physico - chemical parameters, there 
are certain inorganic ions whose importance has widely 
been accepted in boosting the biological productivity of 
the water body . These inorganic ions are present in the 
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water from where the microorganisms get their 
nourishment. The importance of some ions such as Ca"*"^  
CI" S04"" C03"", HCO3", etc. in addition to the 
nutrients such as N03", Vo^', S^" and NH3*", has long 
been recognised and their role in the biological 
productivity of the ponds and lakes has been discussed 
in detail by Hutchinson (1975). 
CALCIDM: 
Calcium is one of the very important ions present 
in the natural waters. It has been accepted as an 
essential micro -nutrient for the green algae and as a 
macro -nutrient for blue -green algae (Goldman, 1965). 
The calcium cc^' .t of the J.N.M.C. pond varied from a 
minimum 21.1 mg/L (October) to a maximum of 40.9 mg/L 
(May) . The main source of calcium ions in this pond 
appears to be terrestrial in origin, being derived by 
weathering of calcarious materials and domestic 
effluents. Higher values of calcium from April, 1993 to 
June, 1993 were due to evaporation of large quantity of 
water resulting in the enhancement of calcium ions 
concentration . In the present study, periphytic 
communities were found to be largely dominated by the 
diatoms, may be due to sufficient amount of 
calcium. Similar findings have also been reported by 
Vollenweider (1950). 
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CHLORIDE: 
Chloride concentrations of J.N.M.C. pond varied between 
31.8 mg/L. (Septennber) to 66.5 mg/tnL (June). Maximum 
values were noted in the month of June and minimum in 
the month September. (Table II). Data clearly show 
considerable increase in the concentration of chloride 
in the months of May, June and July, may be due to 
increase in the effluents carrying lot of CI into the 
pond. These effluents also contain chlorinated water 
coming from J.N.M.C. Seasonal variations in the 
concentrations of such a soluble ion like chloride may 
be due to addition or loss of relative amount of water 
and surface ru" -off. High concentration of chloride 
was found during the months of summer when high 
temperature helped in evaporating lot of water thereby 
increasing the amount of chloride in the water body. 
PHOSPHORUS: 
Although it is needed in very small amount,but it 
is one of the highly immobile nutrients. It is known 
to be a critical limiting factor for biological 
productivity (Welch, 1952., Hutchinson, 1967., Goldman 
and Home, 1983) . It occurs in nature in combination 
with anions like iron and calcium. In surface waters 
it occurs in three forms. 
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(i) The organic or soluble phosphate-phosphorus. 
(ii) The soluble organic phosphorus and 
(iii) The particulate organic phosphorus. 
The phosphorus, in the mud is released in the form 
of a ferric iron phosphorus complex in the absence of 
oxygen (Einsela, 1938) . According to Mortimer (1941), it 
is released from the mud in the form of colloidal ferric 
hydroxide in the presence of oxygen. While Welch (1952) 
also reported that it is also released from the dead 
plankton by the putrification activity of bacteria. 
Wetzel (1983) has reported disappearence of added 
phosphorus wit 1.in few days resulting in high biological 
productivity in the pond. The seasonal fluctuations in 
the concentration of phophorus have been shown in Table 
(II). The decrease in the concentration of phosphorus 
during the post-winter months may be attributed to its 
utilization in the reproduction and growth of periphytic 
organisms. 
The main source of supply of phosphorus in this 
pond is through sewage containing soaps and detergents 
and to some extent by its regeneration from the mud at 
high pH (Saha and Pandit, 1985., Seitzinger, 1991). 
Besides the over all increase in the biological 
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productivity with the addition of phosphorus, there were 
certain periphytic floral taxa which showed a positive 
responce by increasing their numbers with the elevation 
of the concentration of phosphorus like Anabaena. 
The correlation between total phosphorus and the 
periphyton density clearly indicates a negative 
significant correlation for all the five substrates 
showing increase in the density of the periphyton with 
the decrease in the concentration of the total available 
phosphorus. That- may be due to its rapid utilization in 
reproduction and growth of the periphytic cotnmunity. 
NITROGEN: 
I t i s highly mobile nut r ient and have a highly 
complex n u t r i e n t cyc le in t e r r e s t e r i a l and a q u a t i c 
ecosystems (Kumar, 1977) . Compounds of n i t r o g e n are 
considered as very important nu t r ien ts for the organisms 
of fresh water ecosystem. The pr inc ipal requirement of 
' a l gae ' for n i t rogen i s in the synthesis of aminoacids 
and p r o t e i n s . Severa l commonly occur ing sources of 
n i t r o g e n a r e p o t e n t i a l l y a v a i l a b l e t o a l g a e . These 
include n i t r a t e , n i t r i t e and ammonium ions as well as 
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certain dissolved organic nitrogenous compounds such as 
urea and free amino acids. Certain cyanobacteria 
(myxophycea group) are also capable of fixing 
atmospheric nitrogen in the water. The availability of 
nitrogen compounds greatly influence the variety, 
abundance and nutritional value of aquatic organisms. 
AMMONIUM IONS: 
Ammonia, as a metabolic waste product of animals 
provides a soruce of recycled nitrogen to speedy growth 
of phytoplankton and stream algae (B.C.A.) when other 
forms of nitrogen are exhausted (Goldman and Home, 
1983) . Though in the present study other forms of 
nitrogen were never found to be exhausted, ammonia alone 
does not seem to play a very influencing role in the 
productivity of periphytic communities. 
Principal source of ammonium ions are from 
bacterially mediated degradation of organic matter and 
from direct animal excretion (McCarthy,1980) . In 
surface waters, concentration of ammonium ions, are 
often temporarily raised following the collapse of 
algal, blooms and during the increased autumnal 
circulation in the stratified pond. Thus, spatial and 
temporal variability in the ammonium ions availability 
potentially occured on smaller scales than nitrates. The 
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higher concentration of ammonium ions during monsoon 
months is due to increase in the amount of effluents as 
well as surface run-off (Table II) Seasonal 
fluctuations in the ammonia-nitrogen was noted and given 
in Table (II) . On an average the lowest concentration 
was noted in the month of December (87.0 yug/L) and 
highest in the month of August (136.3 jug/L) . Low 
concentration do not always imply ammonium deficiency 
because the ions can be continually regenerated in 
aquatic communities. ( Reid, 1961). Ammonium ions are 
the most favourable source of combined inorganic 
nitrogen becau e nitrate and nitrite have to be reduced 
prior to assimilation in reactions catalysed by nitrate 
and nitrite reductases respectively. (Strickland et. 
al., 1969; McCarthy e ^ al. , 1975; Coneway, 1977). 
NITRATE: 
It is one of the very important nutritive 
substance which plays a major role in the synthesis of 
cholrophyll. Formation of chlorophyll stops quickly in 
nitrate deficiency (Rhode,1948). The major source of 
nitrate-nitrogen appears to be rain water, surface run-
off, drainage and decomposition of dead aquatic 
organisms during monsoon. Sylvestar ( 1961) stated that 
N03-N moves rapidly through the soil with drainage 
water and is influenced mainly by biological factors. 
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The lowest concentration of nitrate on an average 
basis was noted in the month of Jan. (8.1 yug/L) 
probably because of the rapid utilization of the nitrate 
nitrogen as compared to in the month of September when 
it reached -to maximum (13.6 ^ g/L) . During monsoon months 
there was an increase in the amount of effluent flow 
and lower rate of N03-N consumption by the periphytic 
organisms and so nitrate-nitrogen concentration became 
very much high as compared to winter and post-winter 
months. Besides, it was also observed that site S3 was 
always rich in nitrate-nitrogen concentration as 
compared to c -ler stations during the entire course of 
study. As reported by Seenayya (1972) high 
concncentration of nitrates and pH are considered to be 
pre-requisite for the luxuriant growth of certain 
algae. Here too, this statement quite agrees with the 
findings of the J.N.M.C. pond as site S3 was always 
found to be rich in periphytic communities as compared 
to rest of the two sites. A positive significant 
correlation between total nitrogen and periphyton 
community was found. However the magnitude of 
correlation varied for different substrates. It was 
highest for the substrate 'e' (Stone) and lowest for 
'd' (PVC sheet). 
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NITRITE: 
It is produced both through chemical reaction and 
by bacteria either through reducing nitrate or oxidizing 
atranonium ion. It is represented as an intermediate form 
during denitrification and nitrification reactions in 
nitrogen cycle. It is very much unstable compound and 
gets converted into either ammonia or nitrate depending 
upon the conditions prevailing in the water. The nitrite 
values fluctuated between 0.7 ^g/L in January to 1.6 
ug/L in the month of September. Though it was always 
present in appreciable concentrations, its fluctuations 
did not influ ice to the availability of periphyton. 
Perhaps, it was due to the presence of abundant quantity 
of nitrate-nitrogen as well as ammonia-nitrogen in this 
pond throughout the year. 
SILICA: 
Though all phytoplankton require small amounts 
of silica involved in protein and carbohydrate 
synthesis. But in the case of diatoms, the importance of 
Silica is a well established fact. The requirement of 
silica for diatoms become ecologically important as the 
amorphous silica polymers provides strengthing to the 
cell wall of the diatoms. Silica is present in most 
natural waters as solid or colloidal silicate polymers 
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derived from recylced soils of biogenic sources i.e. 
dead diatoms. 
In the present study it was found to be lowest 
in the month of January (0.017 ;ag/L) and highest in the 
month of March (0.045 ;ug/L) . It was also noted that as 
the post-winter season started, there was regular 
increase in the concentration of silica on every site. 
Among all the three sites, site S3 was always found to 
be abundant in silica where diatoms were always found 
in greater densities. A significant positive 
correlation was found between diatoms and silica. It 
was also ntoed that overall percentage composition of 
the periphytic community was largely shared by the 
diatoms followed by other groups such as blue-green 
algae, green algae etc. 
Importance of silica in the ecology of diatoms has 
been discussed by many workers in the past like Welch 
(1952), Khan (1969), Munawar (1970) and Hague (1991). 
These observations supported the view that silica 
availability regulates the growth of diatoms in natural 
lakes and, as a consequence, species composition of 
the plankton (Welch,1952). During the entire period of 
study it was observed that diatoms always dominated over 
other groups of periphytic organisms in most of the 
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substrate Table (III). 
BIOLOGICAL DISCUSSIONS 
PERIPHYTON: 
Studies on the ecology of the periphyton of a 
lentic waterbody is considered to be very much helpful 
to know the genral economy and to understand the basic 
nature of the pond. The autotrophic constituents of 
periphyton assemblages are responsible to some extent of 
primary production in lentic waterbodies, while in the 
case of lotic water bodies the primary production is 
largely contributed by such autotrophic periphytic 
communities. In the absence of aquatic vascular plants 
the primary production of such assemblages may provide 
the only significant source of autochthonous organic 
materials in the streams. Periphyton, besides serving as 
the source of primary production in the lotic as well as 
lentic ecosystem, is also considered as a source of 
food for certain culturable fishes like major carps. 
But, presently the environmental pollution became the 
thrust area and posing lot of challanges to the 
scientists. Hence, the water pollution also comes into 
picture. Since they respond very quickly to the 
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addition of certain undesirable substances in the 
aquatic ecosystem, they are largely utilized as bio-
indicators of pollution. As we know periphyton is 
nothing but simple assemblages of different organisms 
that grow on the surfaces of the submerged objects. 
They include different groups of algae and other 
microscopic invertebrates. Here in J.N.M.C. pond mostly 
three groups of algae, namely blue-green algae, green 
algae and diatoms were found as the constituent 
elements of the periphytic communities. Besides algae, 
certain chironomid larvae were also seen moving along 
or creeping on the submerged objects during the period 
of study. At each sampling station it was noted that 
diatoms formed the dominant group among the algae on 
different substrates and hence shared a major part in 
the entire composition of periphyton. However, their 
density fluctuated over the entire course of study for 
the whole year. On each site it was found that 
periphyton showed a triacmic pattern of distribution in 
different seasons. The primary peak of hgihest magnitude 
of periphyton was noted in the month of March-April 
followed by secondary and tertiarty peaks of lesser 
magnitude during the months of June and October, 
respectively at all sampling stations. Though July to 
September was noted as a period of almost stagnancy 
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with lesser fluctuations in the periphyton density. 
During the entire course of study 23 genera of algae 
were noted for the whole composition of periphyton in 
this pond. However, on certain substarates, some 
chironomid larvae were also found but very few in 
number. These twenty three genera can be grouped under 
three distinct groups. 
Blue - Green Algae: 
It is one of the fascinating group of algae which 
play important role in nature. They are considered as 
very much efficient removers of nutrients because of 
their capacity to store excessive amounts of these 
nutrients (Sawyer, 1966; Mackenthun, 1965). Blue - green 
algae are also good photosynthesizer and trap solar 
energy to convert it into living material, releasing the 
much needed oxygen to keep the surface water well 
oxygenated. They form the food of fish and are the first 
link in the food chain in ponds, lakes and other water 
bodies. 
In the present study, periphytic composition of 
blue -green algae was represented by 7 genera, namely 
Microcystis. Nostoc. Spirulina. Tetrapedia. 
Oscillatoria. Anabaena and Coelospharium at each 
sampling station. Though the distribution and abundancy 
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of each blue - green alga were quite variable with the 
changes in the different physico-chemical conditions of 
the water body but they were always presenu in 
appreciable numbers on the different artificial 
substrates. Out of the Seven genera, Microcystis was 
found to be dominant among them. During the course of 
investgations it was also observed that in the month of 
April, J.N.M.C. Pond was found to be covered with this 
group of algae forming bloom and mainly consisting of 
Microcystis. 
It was observed that rise in water temperature 
favoured the growth and reproduction of blue - green 
algae. As a result, their number also get increased in 
collected samples. The importance of higher water 
temperature for the enhanced rate of reproduction and 
growth of blue - green algae were also reported by 
Hammer (1964), Franklin (1972), Abraham (1988), 
Mukherjee ei.aj^., (1994) and Snoeijs and Prentice 
(1989). Besides, Gaur (1994) hase also reported a 
positive correlation between blue - green alage density 
with water temperature. The same has also been reported 
by McQueen and Lean (1987). When the density of 
periphyton was compared with blue -green algae at 
different stations, it was found that site S3 was 
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maximum in density than rest of the two sites. It may be 
because site S3 was located far away from the inlets of 
this pond which might have given rise such conditions 
where the water was quite calm in nature and probably 
such undisturbed favourable conditions were responsible 
for the higher density of periphyton on the artificial 
substrates. Jha (igS'S') reported that the increased 
water current affects the periphyton population by 
destablizing the process of attachment and by making the 
substratum non condusive by depositing considerable 
amount of silt. So under such circumstances only those 
periphytic community could sustain which have better 
mode of attachment like of various genera of diatoms and 
green algae. 
Infact, increase in phosphorus content of the pond 
water leads to the accelerated rate of growth and 
reproduction of blue -green algae. Hence, there was an 
over all increase in the number of blue -green algae in 
this pond water. Since plankton can quickly absorb about 
50% or more of the phosphate added in a normal 
fertilizer application within twenty four hours, any 
increase in the concentration of phosphorus appeared to 
be positively significant in raising the density of 
periphyton (Boyd and Pillai, 1984). 
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Out of the seven genera of blue - green algae, 
Anabaena was quite affected with the increase in the 
concentration of phosphorus as their numbers were 
increased tremendously during July to October. It was 
noted that the slightest increase in the concentration 
of phosphorus, significantly affected the rate of 
reproduction of the Anabaena. Anabaena also possessed 
heterocyst and is known to be capable of fixing 
nitrogen. (Rhee and Leaderman, 1983) . 
Green - algae: 
It is another very important group of algae which 
plays an important role in the primary production of 
water body, as well as it also formed food for certain 
culturable fish species. 
The periodicity of green algae at three differen 
sites of J.N.M.C. pond on various, artificial substrate 
is represented in Table (III). It has been reported that 
in temperate regions, high temperature and bright sun 
shine (Rhode, 1948; Mc Combie, 1953; Davis, 1954; Rao, 
1953) are favourable factors for the development of 
green algae. Lin (1972) considered the presence of blue 
- green algae as one of the most important factors in 
controlling the fluctuations in green algae population. 
Singh (19?0) and Zafar (1967) have reported the 
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abundance of green algae at comparatively higher 
temperature in tropical water bodies. Munawar (1974) 
reported that water temperature also plays an important 
role in the periodicity of green algae. In the present, 
study those genera of green algae which comparised the 
periphytic community include Scenedesmus. Microspora 
Coelastrum. Spirogyra. Selenastrum. Pediastrum and 
Zygnema. The number of these green algae varied on 
different substrates in different months. It was 
observed that as the temperature rose during the months 
of March - April, the number of periphyton of green 
algae group also increased. Similar findings have also 
been reported by Rhode (1948) , Davis (1954 ) and Rao 
(1955) . Out of the seven genera of green algae, 
Scenedesmus was found to be very much dominant during 
the entire course of study while Pediastrum & Zygnema 
were least dominant on different substrates. The primary 
peak of growth was noted in the month of March- April 
followed by secondary peak of lower magnitude in the 
months of June and a tertiary peak in the month of 
October. 
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Diatoms: 
Diatoms are unicellular, microscopic algae which 
are characterized by having a cell wall of silica. 
Diatoms may live singly or form colonies, but they 
share a common character that is all of them secrete a 
jelly like substance that more or less covers the 
siliceous wall, though the amount and its distribution 
vary greatly (Edmondson, 1959) . In some cases the 
secretion causes the cell to adhere to one another 
leading to colony formation while in other cases these 
secretions lead to form gelatinious stalks or pads by 
means of which diatoms can get attached to various 
substrates. 
The storage products of diatoms are mostly fats 
and oils unlike most of the algae which store various 
types of carbohydrates (Edmondson, 1959). 
It is also considered that diatoms share as a 
major food item for certain culturable fish species 
including Indian major carps. Ecologists have also used 
them to indicate the degree of pollution in a water 
body. Palaenotologists can often ascertain by the 
presence of diatoms flora on the sediment cores whether 
a deep lake or shallow pond existed in prehistoric 
times. Limnologists also remain well informed about the 
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temperature and chemical characteristics of the water 
through various diatom genera . It is well known fact 
that diatoms have great range in sensitivity to chemical 
and physical conditions of water. A great deal of 
information is already available as to the type of 
environment in which many species are found (Patrick, 
1948 and 1977; Palmer, 1962 and 1964; Round, 1966; 
Zajic, 1971; and Kamat,1981). It is also well 
established fact that diatoms dominate over all other 
groups of algae among moderately prodcutive aquatic 
ecosystem. In the present study diatoms were found to be 
the most abundant group of periphytic community on 
different substrates. These periphytic diatoms 
included, Synedra , Cycloteela. Navicula, Frustulia. 
Fragilaria, Nitzschia, Gomphonema. Asterionella and 
Diatoma. The periodicity of these diatoms on three 
different sites are shown in the Tables (III). 
Out of these nine diatoms, Synedra. Navicula, 
Fragilaria and Nitzschia were dominant during the entire 
course of study while Asterionella and Diatoma were 
lesser in number. In the present study it was noted that 
out of five substrates namely, a, b, c, d and e i.e. 
glass slide, wooden block. Asbestos sheet, PVC sheet and 
stone respectively, which were fortnightly incubated for 
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periphyton collection, the number of diatoms varied on 
different substrates. It was found that diatoms were 
very muchabundant on Asbestos sheets and stone,compared 
to number on glass slides and PVC sheet. The reason of 
variation in the numbers of diatoms may be the kind of 
surface of the substrates. 
As in the case of asbestos sheet and stone the 
surfaces were very much rough in nature which might have 
provided the suitable place for attachement for the 
diatoms on these substrates. Besides, the jelly like 
adhesive secretions of diatoms might have provided the 
organisms to attach more firmly on the surfaces having 
rough nature. 
During the study period it was also recorded that 
out of three sites, site S3 was very much dominated by 
perphytic community in general and diatoms in 
particular.The inlet of J.N.M.C. pond lies far away from 
site S3, having less disturbed water at site S3, and 
so comparatively quite and calm conditions of water with 
lesser disturbance in water may be the reasons for the 
abundance of diatoms at site S3 . continuously 
disturbed waters have been reported to affect the 
population of periphyton in two ways, first it 
destablizes the process of attachment and secondly by 
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depositing considerable amount of silt on the substrates 
(Wetzel, 1983; Jha, 19:73). 
SUMMARY 
The present study of periphyton in J.N.M.C. pond 
was conducted from January 93 to December 93) at 
fortnightly intervals basis. This perennial J.N.M.C. 
pond is situated in the east of Medical college and 
occupies an area of about 0.56 hectare. 
The physico-chemical and biological parameters 
showed a wide range of seasonal fluctuations. The 
fluctuations in most of the parameters led to the 
fluctuations in the periphyton density in space and 
time. Variations in the physico-chemical parameters also 
affected the density of periphyton on different 
substrates with different intensity. High values of 
dissoloved oxygen (7.5-15.3 mg/L), pH (8.7-7.6), 
carbonates, biocarbonates and hardness content of the 
pond were found to be associated with the higher density 
of periphyton. 
During the entire period of study, three groups of 
algae, namely, blue-green algae, green algae and diatoms 
were found to be present at three different sampling 
stations of the pond (S^, S2 and S3 ). 
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Out of these three gorups of algae, diatoms were 
highest in nuinber followed by blue-green and green 
algae,however, their density was quite variable 
depending upon the nature of substrates. They were 
found dominant on the surface of asbestos sheet and 
stone as compared to other substrates. 
When periphyton density was regressed against 
various physico-chemical parameters, most of the results 
showed either significant possitive or significant 
negative correlations indicating that they are either 
associated with or they are utilized by the increasing 
population of periphyton. A few parameters like water 
temperature, COD and TDS showed non-significant 
correlations. When the growth of periphyton was 
compared, it was found that periphyton showed a 
triacmic pattern of distribution in different months 
of the year. The primary peak of highest magnitude was 
noted in the months of March-April, while secondary and 
tertiary peaks were observed in the months of June and 
October respectively. 
This season bound growth of periphyton indicates 
that a particular optimum range of various physico-
chemical parameters are required so as to grow and 
florish in the aquatic ecosystem. 
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PHYSICO-CHLMICAL ANALYJi/U {]l J . N . M . C . PllNl) UJA I f 1^ ' 
Months S i t e Temp T r a n s T u r b pH C02 CCJ;^  HC03 DO BOD COD H a r d 
C Cm. '/.T rr ig/L rr ig/L m g / L rng/L n iq /L rng/L mg /L 
B1 a -19.5 42 56 7 . 6 2 5 . 6 - 325 1 0 . 4 1 8 . 2 110 304 
w 1 8 . 5 
JAN-93 SH a 1 9 . 5 44 64 7 . 4 . 2 0 . 4 - 3 3 0 8 . 8 9 . 4 115 275 
w 1 8 . 6 
S3 a 2 0 , 0 48 63 7 . 8 1 9 . 8 - 288 1 1 . 9 9 . 2 117 287 
w 1 9 . 0 
A v e r a g e a 1 9 . 7 4 4 . 6 6 1.6 7 . 6 2 1 . 7 - 3 1 4 . 3 1 0 . 3 1 2 . 2 114 2 8 8 . . 
w 1 8 . 7 
:2 7 . 7 ? 0 . 0 - 315 1 1 . 5 9 . 6 112 225 
w 1 8 . 8 
FEB S2 a 2 0 . 1 45 66 7 . 8 2 8 . 0 - 3 18 1 0 . 5 8 . 4 114 210 
w 1 8 . 5 
S3 a 2 0 . 2 49 59 7 . 6 . 2 0 . 5 - 2 17 1 2 . 2 8 . 8 118 2 15 
w 1 8 . 9 
A v e r a g e a 2 0 . 1 4 6 . 6 6 2 . 3 7 . 7 2 6 . 2 - 2 8 3 . 3 1 1 . 4 8 . 9 1 1 4 . 6 216 
w 1 8 . 8 
S1 a 26.0 39 
w 22.0 
MAR S2 a 26.2 37 
w 22.1 
S3 a 26.4 41 
w 22.1 
42 8.3 1?5 3^M 10.4 8.1 U'1 XH 
44 8.5 - 134 335 10.A a.4 127 2)2 
39 8.8 - 69 275 13.4 8.7 125 pr; p 
Average a 26.2 39 41.6 8.5 - 109.3 310.3 11.4 8.4 124.3 21 
w 22. 1 
SI a 32.0 35 
w 29.5 
36 8.1 - 175 345 12.4 10.3 131 2C 
APR S2 a 32.5 37 42 8.6 352 11.8 9.1 134 20 
w 30.0 
S3 a 32.5 38 
w 30.7 
39 8.5 - 7 1 272 1^ 1.2 11.6 136 20 
Average a 32.3 36.6 39 8-4 -- 138.3 323 12.8 10.3 133.6 20 
w 30. 1 
SI a 35.1 36 35 8.3 
w 33.0 
P. 10 340 8.5 16.2 132 20 
MAY S2 a 35.4 35 42.1 0.7 - 185 370 9.0 14.4 129 20: 
w 33.2 
a 36.0 
w 33.6 
Average a 35.5 36.6 37.2 8.7* 
w 33.3 
95 288 9.8 11.5 130 20^ 
163.3 332.6 9.1 14.0 130.3 2C 
SI a 40.5 35 36 8.6 - 230* 402 8.8 14.0 130 18 
JUNE S2 d 4 0 . 7 33 41 8 . 4 - E05 418 8 . 1 1 2 . 8 134 17": 
w 3 9 . . 6 
S3 a 4 1 . 0 37 31 8 . 9 10'^> 295 8 . 9 1 5 . 6 139 18! 
w 3 9 . 9 
A v e r a g e a 4 0 . 7 35 3 6 . 0 8 . 6 - 180 3 7 1 . 6 * 8 . 6 1 4 . 1 1 3 4 . 3 18^ 
w 3 9 . 6 
SI a 28.5 55 
w 28.2 
65 8. 1 - 105 301 8.4 11.6 145 186 
JULY S2 a 28.5 58 72 8.0 - 84 304 8.0 13.2 142 177 
w 28.3 
w 28.5 
68 8.3 245 8.6 12.6 144 181 
Average a 28.3 58 68.3 8.1 -- 76 283.3 8.3 12.4 143.6 181. 
w 28.6 
SI a 35.5 63 72 7.9 25.8 
w 34.2 
285 7.2 9. 1 145 184 
AUG S2 a 35.7 61 80 7.6 21.5 
w 34.2 
S3 a 35.9 68 70 7.9 17.0 
w 34.3 
290 7.4 10.8 147 175 
105 7.8 10.7 139 179 
Average a 35.7 64 74 7.8 21.4 ~ 226.6*7.4 10.2 143.6 179. 
w 34.2 
SI a 34.2 62 
w *33.6 
SEP S2 a 34.4 64 
w 33.5 
S3 a 34.7 67 
w 33.6 
7 1 8.1 - 9 1 290 7.0 11.4 140 1( 
78 8.0 - 72 293 7.6 10.5 136 M. 
73 8.4 - 37 125 7.8 10.8 139 18 
Average a 34.4 64.3 77.3 8.1 
w 33.6 
SI a 29.2 45 62.0 H.5 
w 27.6 
OCT S2 a 29.3 48 60.3 8.2 
w 27.4 
S3 a 29.5 43 65.4 8.1 
w 27.5 
66.6 236 7.5 10.9 138.3 18 
/if) 325 17.5 11.2 115 18' 
66 340 14.7 11.6 112 17^ 
34 165 13.5 12.3 122 178 
Average a 29.3 45.3 61.9 8.2 61.6 276.6 15.2 11.7 116.3 IS* 
w 27.5 
r^inv 
S1 a 24.5 43 
w 22.0 
G2 a 24.5 47 
w 22. 1 
S3 a 24.6 46 
w 22. 1 
61.2 9. 1 - 09 321 16.5 9.6 107 ISf 
64.5 8.1 - 67 345 14.4 10.1 110 178 
65.0 8.7 :;6 163 15.0 10.3 117 181 
Avera-je a 24.5 45.3 63.5 8,6 - 64 276.3 15.3 10.0 113.3 182.3 
w 22.0 
S1 a 19.3 ^2 
w 17.0 
DEC S2 a 19.3 57 
w 17. 1 
S3 a 19.4 51 
w 17.0 
62 8.5 - 8 1 338 10.6 10.0 1051^0 
60.1 8. 1 - 58 365 10.5 10.3 112/8*^ 
68 8.2 -- 33^ 205 12.5 10.5 116 15:; 
Average a 19.3 53.3 63.3 8.2 - 57.3 302.6 11.2 10.2 1 1 1 I'fo-
w 17.0 
a = Air Teniperature 
w = Water Temperature 
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PHYSICO-CHEMICAL ANALYSIS HF J . N . M . C . POND WATFJR 
Months B i t e TDS Ca CI I t i u i . T o t a l NOP. N03 NH3 S i l i c a 
rng/L m g / L m g / L mq/L ing /L | - ig/L > ig/L / i g / L / - ig /L 
S1 1185 2 5 . r> 4 5 . 6 0 . 2 8 1.85 8 . 5 0 . 7 8 1 0 2 . 3 0 . 0 1 9 
J A N , 9 3 S2 879 2 7 . 2 4 2 . 2 0 . P 7 1 .65 7 . 2 0 . 6 6 9 8 . 5 0 , 0 1 7 
S3 765 2 5 . 4 4 5 . 2 0 . 3 0 1 . ^^0 8 . 7 0 . 7 6 1 0 0 . 5 0 . 0 15 
A v e r a g e 943 2 6 . 0 4 4 . 3 0 . TB 1.80 8.1-» 0 . 7 3 100 .4 0 . 0 1 7 
S I 925 2 9 . 5 4 7 . 4 0 . 3 8 1 .72 8 . 8 0 . 6 8 1 0 0 . 2 0 . 0 17 
FEB S2 8 2 0 2 9 . 3 4 7 . 6 0 , 4 1 1 . />8 7 . 6 0 . 5 9 7 5 , 7 0 . 0 1 6 
S3 7 6 2 3 0 . 1 4 9 . 5 0 . 3 9 1 .88 8 . 9 0 . 7 ? 9 0 . 5 0 . 0 2 1 
Average 869 29.6 48.2 0.3'-' 1.76 8.^ 0.66 95.5 0.0 18 
SI 1028 29.7 55.5 0.36 1.62 10.5 0,70 110.3 0.046 
MAR S2 868 30.T 53.6 0,38 1.57 9.1 0.76 100.2 0.044 
Average 902 30.7 55.2 0,37 1.65 10.6 0.77 105.5 0.045 
S1 972 36.6 54.3 0.45 1.82 10.0 1.25 105.2 0.048 
APR S2 850 34.9 5 1.7 0,47 1.79 9.7 0.98 10 1.5 0.034 
S3 798 37.5 59.5 O.AS 1.95 11.8 1.34 102.5 0.049 
Average 873.3 36.3 55.2 0,47 1.85 10.5 1.19 102.9 0.044 
NAY 
A V D r a g e 
J UN 
51 925 3 8 . 2 5 8 . 6 0.3?. 1.87 9 . 2 1.10 108.'3 0 .031 
52 810 3 8 . 7 5 8 . 2 0.34 1 .6 / 8 . 7 0 .79 107.0 (K04V 
53 791 4 5 . 9 6 3 . 2 0 .3 1 1.9^5 10.1 1.28 110.2 0 .032 
842 4 0 . 9 * 6 0 . 0 0 .32 K 8 4 9 . 3 1.06 108.5 0 . 0 3 : 
51 850 36.0 6 1,7 0.35 2.12 8.9 0.94 120,2 0.049 
52 785 36.5 67.5 0.34 1.98 7.8 0.68 117.4 0.037 
53 768 41.2 70.5 0.33 2.53 9.5 0.95 123.2 0.031 
A V (.' r a ij e 
lUl. 
31 
S2 
^^ 3 
80 1 37.9 66.5^ 0.34 2.2? 8.7 0.86 120.2 0.039 
885 27.5 38,2 0.48 2.20 9.2 0,98 125.3 0.028 
790 25.7 34.": 0.4 7 2,14 8.9 0.88 122.3 0.027 
772 29.2 3 7 P 0.51 10.3 1.20 127.8 0.03? 
H V e r a <j e 8 15.6 27.4 36.6 0.4':' 2.24 9.4 1.02 125.1 0.029 
51 878 24.8 38.0 0.68 2,35 10.0 1.40 135.8 0.037 
52 767 26.2 36.2 0.55 2.4 1 9.8 1.58 129.5 0.041 
53 761 25.6 38.5 0.59 2.80 12.8 1.88 144.2 0.041 
AUG 
Average 802 25.5 37.5 0.60 2.52 10.8 1.62 136.3# 0.039 
SEP 
A V p I < I y p 
OCT 
S1 876 
750 24.R 3 0 . 0 0 ,38 2 . 7 8 12.6 1.43 129.2 0.022 
785 2 1.5 '•'T.O 0 .56 2 . 7 0 14.8 1.45 131.2 0.02^ 
803 . 6 2? .7 3 1 . 0«- 0 . ' "' 2 .53 13. 6r 1 . 67 « 127 .A 0 . 02^ 
51 825 2 2 . 2 3 5 . 2 C.^1 2 . 1 0 1 1 . 6 0 .79 9 8 . 2 0 .021 
52 726 2 4 . 5 3 2 . 5 0 .43 2 . 1 3 10.7 0 .62 9 5 . 7 0.019 
53 766 19.6 3 2 . 3 0 ,43 2 . 2 5 13.2 0 .9 1 100 .3 0 ,017 
Av t- rage 
NOV 
A V t^  r c\ g 6" 
DEC 
7 7 2 . 3 2 2 . U 3 3 . 3 0 . 4 1 2 . 1 6 11.9 0 .77 ''-'G. 0 0 .0 17 
S I 8 14 2 0 . 6 3 4 . 5 0.3 '^ 1.88 9 . 2 0 . 7 ' >7.A 0 .016 
52 745 2 4 . 2 3 6 . 2 0 . 2 7 1.67 8 . 8 0 .67 9 9 . 2 0 . 0 12 
53 758 2 6 . 2 3 8 . 2 0 .30 1.85 9 .6 1.10 10 1.2 0 .013 
7 7 2 . 3 2 3 . 6 3 6 . 3 0 .30 1.80 7 .2 0 .85 9 9 . 7 0 .0 14 
51 8 18 2 8 . 2 3 7 . 5 0 .34 1.78 8 .8 0 .69 9 2 . 5 0 .011 
52 738 3 0 . 5 3 6 . 8 0 ,32 1.67 7 .7 0 .77 9 5 . 3 0 .0 14 
53 745 3 5 . 4 3 5 . 7 0 .36 1.79 8 . 4 0 .82 9 6 . 8 0 .016 
Average 767 3 1.3 3 6 . 6 0 .34 1.75 8 . 3 0 . 7 6 9 ^ . 8 * 0 .014 
TABLE - I I I 
2 
D is t r ibu t ion and abundancy of per iphyt ic coBtnunity in ce l l s /c» 
SITE S, 
Substrate 
Microcystis 
Nostoc 
Spirul1na 
Tetrapedia 
Osnilatona 
Anabeana 
Coelosphar-
iimi 
No.of 
Cells/drops 
Scendesmus 
Ml 'rospora 
(oelastrurr 
Sirrogvrri 
SC'lenastruiri 
reaidstrum 
/vanf^ia 
No. of 
cells/drop 
^ I'•-'•/1. 
V iotf-l ^1 
f<i :V U in a 
t ! U3 t III 'c. 
'1 aQi 'd' 'a 
H t:"n h . 
borrohont'Fi-, 
Asterjone) Ir. 
Diatma 
No of 
Cells/drop 
Chirononnd 
larvae & 
Other 
Periphytic 
fauna 
Cens/cm^ 
a 
6 
2 
4 
2 
3 
3 
2 
22 
4 
3 
5 
4 
2 
2 
22 
5 
2 
5 
2 
4 
3 
2 
1 
2 
28 
-
1 
b 
4 
3 
2 
-
2 
4 
1 
16 
3 
2 
3 
4 
2 
-
•3 
17 
4 
-3 
7 
2 
4 
o 
2 
1 
1 
26 
-
-
JANUARY 
c 
5 
2 
6 
1 
1 
3 
2 
20 
6 
3 
2 
4 
3 
1 
-
19 
-} 
5 
3 
fl 
3 
6 
3 
2 
-
33 
c 
-
d 
2 
3 
5 
2 
3 
-
-
15 
2 
-
4 
2 
5 
1 
1 
15 
3 
2 
6 
9 
2 
4 
9 
-
1 
23 
-
-
e 
7 
2 
4 
3 
1 
3 
1 
21 
3 
4 
6 
5 
3 
2 
-
25 
6 
4 
3 
L. 
-
6 
4 
2 
2 
31 
1 
2 
a 
4 
3 
2 
2 
1 
4 
2 
18 
2 
-
4 
2 
3 
2 
15 
5 
1 
8 
2 
c 
e 
") 
2 
3 
34 
-
-
b 
5 
-
3 
4 
2 
3 
1 
18 
5 
1 
3 
1 
6 
1 
L. 
19 
: 
2 
7 
4 
2 
2 
4 
L 
3 
29 
-
1 
FEBRUARY 
c 
6 
2 
-
2 
5 
2 
2 
19 
3 
1 
4 
1 
5 
2 
-
16 
10 
-
6 
' 
4 
•5 
•3 
2 
1 
36 
1 
-
d 
2 
5 
3 
2 
3 
2 
1 
18 
-
2 
6 
3 
5 
1 
1 
16 
3 
4 
5 
3 
4 
6 
2 
-
2 
29 
-
-
973 786 986 706 1066 893 893 959 839 
e 
3 
2 
6 
2 
3 
5 
2 
23 
6 
3 
3 
2 
4 
2 
-
20 
0 
4 
5 
4 
") ^ 
8 
2 
1 
1 
37 
-
-
a 
7 
2 
4 
3 
4 
8 
3 
31 
4 
2 
4 
3 
6 
3 
5 
27 
7 
3 
10 
5 
4 
6 
2 
1 
1 
39 
-
2 
b 
3 
3 
4 
5 
3 
4 
2 
24 
3 
2 
5 
-
4 
3 
4 
21 
5 
L 
1 
4 
£ 
4 
5 
2 
-
34 
1 
-
MARCH 
c 
6 
2 
5 
3 
4 
2 
-
22 
5 
4 
3 
4 
5 
2 
1 
24 
12 
-
1 
1 
4 
3 
8 
4 
0 
1 
42 
5 
-
d 
7 
-
6 
3 
2 
3 
2 
23 
4 
4 
2 
2 
4 
5 
4 
25 
8 
-
5 
4 
5 
6 
2 
2 
-
32 
-
-
e 
5 
2 
5 
4 
6 
3 
2 
27 
5 
-
7 
3 
6 
4 
27 
10 
8 
7 
2 
9 
4 
L 
3 
48 
3 
-
a 
5 
3 
8 
7 
6 
5 
2 
36 
5 
9 
^ 
5 
4 
9 
2 
5 
32 
1:; 
4 
6 
5 
L. 
8 
3 
1 
1 
46 
-
2 
APRIL 
b 
2 
2 
5 
3 
2 
7 
3 
24 
7 
1 
6 
2 
8 
3 
1 
28 
8 
-
5 
7 
5 
10 
4 
-
1 
40 
-
-
c 
6 
4 
6 
2 
3 
5 
2 
28 
2 
3 
9 
3 
5 
2 
3 
27 
18 
2 
9 
4 
2 
8 
-
2 
2 
47 
1 
2 
d 
3 
2 
3 
-
-
7 
4 
19 
-
-
7 
4 
8 
3 
3 
25 
5 
1 
8 
2 
4 
6 
5 
3 
-
34 
-
-
e 
8 
4 
6 
4 
2 
8 
3 
35 
9 
6 
r 
7 
2 
-
35 
16 
2 
10 
5 
2 
19 
2 
1 
-
57 
-
3 
1066 1319 1066 1239 1066 1399 1546 1226 1399 1039 1732 
Contd , 
Distribution and abundancy of periphytic coMunity in cells /ci 
SITE S, 
Substrate 
Microcystis 
Nostoc 
Spirulma 
Tetrapedia 
Osci Jlatoria 
Anabeana 
Coelosphar-
wm 
No. of 
Cells/drops 
Scendesmus 
Microspora 
Coetastruw 
Soirogyra 
seloiidstruw 
t'r^G IdStrun, 
/^gnenhi 
No. of 
cells/drop 
\ ynr^' -. 
I V lOIO!la 
^aVll. U r 
''''W.tL. 0 
1 "aQllarld 
\'( i/Si nic 
.ijm,'''i")ai'. 
Ai-io' ,,-)'(•-'-;;.; 
, ,.' oP . 
No of 
Cells/drop 
a 
4 
3 
2 
2 
-
5 
2 
18 
10 
4 
8 
5 
4 
3 
1 
35 
7 
3 
6 
2 
-
1 
-
-
23 
b 
-
4 
6 
1 
2 
2 
1 
16 
4 
2 
3 
4 
2 
2 
£ 
19 
4 
2 
2 
1 
" 
2 
i 
-
1 
1 
16 
HAY 
c 
7 
3 
3 
-
2 
4 
-
19 
7 
-
6 
2 
5 
1 
1 
21 
5 
-
" 
2 
3 
4 
-
1 
2 
25 
d 
3 
6 
2 
1 
3 
4 
2 
21 
5 
1 
5 
3 
4 
1 
-
21 
5 
1 
4 
-
1 
J. 
" 
1 
-
-
17 
e 
6 
3 
4 
2 
-
3 
2 
20 
6 
1 
4 
2 
6 
-
3 
22 
8 
J 
6 
2 
2 
4 
3 
2 
1 
1 
31 
? 
9 
6 
7 
5 
2 
4 
3 
36 
6 
5 
7 
3 
4 
3 
2 
30 
5 
T 
4 
L 
2 
3 
4 
2 
1 
26 
b 
7 
5 
4 
-
4 
3 
2 
25 
4 
-
6 
5 
4 
2 
-
21 
3 
-
7 
4 
1 
4 
2 
-
3 
24 
JUNE 
c 
4 
5 
2 
3 
2 
4 
4 
24 
3 
1 
5 
2 
7 
-
2 
20 
5 
2 
3 
2 
4 
3 
1 
4 
•> 
27 
d 
3 
7 
-
2 
-
3 
2 
17 
2 
2 
3 
1 
4 
2 
-
14 
2 
4 
3 
3 
1 
9 
-
1 
1 
17 
e 
8 
6 
2 
3 
2 
4 
2 
27 
5 
3 
4 
3 
2 
-
1 
18 
4 
2 
4 
7 
4 
5 
4 
-
32 
a 
2 
1 
4 
-
-
12 
2 
21 
3 
1 
2 
2 
4 
-
1 
13 
3 
1 
7 
2 
3 
4 
-
2 
1 
23 
b 
1 
3 
2 
1 
-
10 
1 
18 
-
3 
1 
3 
2 
2 
1 
12 
5 
2 
4 
3 
2 
5 
2 
1 
1 
25 
JULY 
c 
2 
1 
2 
2 
1 
11 
2 
21 
4 
2 
2 
-
1 
2 
1 
12 
2 
-
4 
-
3 
2 
1 
-
-
12 
d 
4 
2 
3 
1 
-
16 
3 
29 
6 
3 
2 
3 
2 
1 
p 
19 
4 
1 
1 
-
4 
-
H 
1 
17 
e 
2 
1 
-
2 
1 
18 
2 
26 
4 
2 
3 
2 
2 
2 
1 
16 
2 
2 
4 
c 
4 
2 
1 
2 
1 
20 
a 
4 
2 
3 
2 
-
16 
2 
29 
2 
1 
3 
2 
3 
-
2 
13 
4 
2 
4 
O 
5 
T 
-
2 
1 
23 
AUGUST 
b 
2 
1 
2 
-
2 
12 
1 
20 
4 
-
2 
1 
4 
1 
1 
13 
2 
3 
6 
-
2 
4 
-
1 
-
18 
c 
2 
4 
2 
-
2 
9 
-
19 
4 
2 
1 
3 
3 
-
2 
15 
6 
4 
3 
2 
4 
2 
-
2 
1 
24 
d 
4 
3 
1 
1 
-
11 
2 
22 
3 
-
3 
2 
2 
-
2 
12 
2 
-
4 
2 
-
d 
2 
-
-
14 
e 
2 
4 
3 
2 
-
13 
2 
26 
5 
2 
4 
2 
4 
2 
1 
20 
5 
2 
3 
.1 
4 
4 
2 
1 
23 
Cniroiiowia - - - - 2 - 1 2 - 4 - - - - 1 - - - - 1 
larvae & 
Other 
Penphvtic - - 3 - 2 1 - - - 1 - - - - - - - 2 - -
fauna 
Cells/cm^ 1013 689 906 786 1026 1289 946 973 639 1093 759 733 599 866 839 866 679 799 639 946 
Contd 
Distribution and abundsncy of periphytic community in cells /cm 
SITE S, 
Substrata 
MTcrocystis 
Nostoc 
Spirulina 
Tetrapedia 
OsciUatoria 
Anabeand 
Coelosphar-
lum 
No.of 
Cells/drops 
Scendesniu'^ 
Microspore! 
CocldSirun' 
Sp 1 rogyra 
Selenastruni 
Ped last run' 
lygu&iia 
No. of 
Cells/drop 
^\n,_-dra 
Cy iot( 1 ic. 
Hdi'lCulc 
rrUStuIIn 
1 raa'' laria 
N,t/SChla 
bjnpnonenir. 
Astirionei ia 
P aion.c. 
No of 
Cells/drop 
(hironomia 
larvae & 
Otfier 
Periphytic 
fauna 
Cells/cm^ 
a 
3 
4 
3 
2 
-
10 
-
22 
2 
1 
1 
-
2 
-
c 
10 
T 
-
4 
Z 
c 
4 
1 
1 
19 
-
-
679 
SEPTEMBER 
b 
2 
4 
2 
-
1 
12 
2 
23 
4 
-
2 
1 
1 
0 
1 
11 
0 
6 
" 
3 
4 
-
r, 
L. 
11 
-
-
c 
5 
2 
2 
-
-
10 
1 
20 
3 
2 
3 
2 
o 
1 
-
13 
4 
-
5 
2 
1. 
6 
-
i. 
1 
21 
1 
1 
d 
3 
2 
3 
-
-
15 
1 
24 
2 
3 
-
3 
L 
1 
15 
I 
-
4 
-
3 
5 
2 
2 
1 
18 
-
-
e 
4 
3 
2 
-
-
12 
-
20 
4 
3 
2 
2 
3 
2 
-
16 
5 
o 
3 
o 
-
5 
1 
1 
-
20 
2 
-
746 746 759 773 
a 
4 
2 
4 
-
1 
12 
1 
24 
3 
2 
4 
L 
3 
1 
L 
17 
4 
2 
5 
T 
2 
6 
2 
3 
1 
28 
-
-
919 
OCTCIBER 
b 
6 
3 
4 
-
-
14 
2 
29 
2 
1 
3 
2 
4 
2 
-
14 
t 
2 
4 
3 
4 
5 
L. 
1 
-
26 
-
-
c ' 
5 
2 
2 
1 
2 
12 
1 
26 
4 
2 
2 
3 
5 
2 
1 
19 
3 
2 
•3 
2 
4 
6 
-
1 
-
21 
1 
-
d < 
3 
4 
3 
-
2 
13 
2 
27 
2 
1 
4 
-
4 
2 
1 
14 
2 
-
5 
2 
3 
5 
2 
1 
-
20 
-
-
e 
6 
3 
2 
-
1 
14 
1 
27 
3 
2 
5 
2 
5 
2 
-
19 
5 
i^ 
6 
? 
4 
5 
L. 
1 
-
28 
1 
-
919 879 813 999 
a 
2 
4 
2 
-
-
4 
2 
17 
4 
2 
-
3 
2 
1 
-
12 
4 
3 
5 
L. 
4 
1 
-
-
21 
-
-
666 
NOVEMBER 
b 
4 
2 
3 
1 
-
5 
3 
18 
2 
3 
•5 
2 
1 
2 
-
13 
3 
2 
4 
L 
'i 
4 
2 
1 
-
21 
-
-
693 
c 
3 
3 
2 
2 
1 
2 
3 
16 
4 
2 
4 
2 
1 
1 
-
14 
£-
3 
5 
1 
-
6 
3 
2 
-
22 
1 
-
706 
d 
2 
3 
3 
1 
-
2 
1 
12 
3 
3 
5 
1 
2 
2 
1 
17 
3 
-
2 
L. 
-
4 
1 
-
-
12 
-
-
546 
e 
3 
2 
3 
2 
4 
5 
1 
20 
4 
2 
4 
2 
3 
-
2 
17 
5 
2 
3 
-
-
6 
2 
z 
-
20 
L 
-
786 
DECEMBER 
a 
2 
4 
1 
-
3 
4 
2 
16 
2 
3 
5 
-
2 
-
2 
14 
4 
3 
4 
2 
3 
3 
2 
1 
-
22 
-
-
693 
b 
3 
5 
2 
1 
2 
3 
1 
17 
4 
2 
4 
-
3 
1 
2 
16 
5 
2 
5 
3 
2 
4 
-
c 
-
23 
-
-
746 
c 
4 
2 
3 
2 
2 
1 
1 
15 
3 
2 
4 
1 
1 
2 
-
15 
3 
n 
6 
2 
2 
^ 
-
1 
-
22 
1 
-
706 
d 
2 
3 
2 
1 
2 
1 
1 
12 
2 
3 
5 
2 
2 
1 
-
15 
5 
L-
5 
2 
2 
4 
-
1 
-
20 
-
-
626 
e 
4 
2 
3 
3 
4 
3 
2 
21 
3 
3 
2 
2 
4 
2 
-
16 
7 
2 
4 
-
4 
3 
2 
1 
-
23 
1 
-
813 
Dis t r ibu t ion and abundancy of per iphyt ic conmunity in ce l l s /cm 
SITE S, 
Substrate 
Microcystis 
Nostoc 
Spiru] Wd 
Tetrapedia 
Oscillatoria 
Anabeana 
Coelosphar-
lum 
No. of 
Cells/drops 
,S( enaesmus 
Microspora 
Coelastruir 
Sp1rogyra 
Seleiiastrurn 
Pediastruw 
/vonenio 
No.of 
Cells/drop 
>v7/"{;'v; 
O /1 • ( /' / c 
^,aV' ulo 
f rj',tjl la 
1 ran: utrid 
Nlt/Sitr.a 
briniohonc^ij 
Ai^lPrloriel id 
P la' onia 
No of 
Cells/drop 
a 
4 
2 
2 
3 
-
4 
2 
17 
5 
-
3 
-
4 
-
^ 
14 
6 
2 
4 
7 
5 
2 
-
1 
22 
JANUARY 
b 
3 
2 
3 
-
-
3 
2 
13 
4 
1 
3 
2 
4 
1 
2 
17 
3 
o 
5 
0 
-
6 
2 
-
-
21 
c 
5 
3 
4 
2 
1 
3 
1 
18 
3 
2 
4 
3 
5 
1 
1 
19 
5 
1 
6 
2 
2 
5 
•-1 
1 
-
28 
d 
4 
3 
5 
-
1 
4 
2 
19 
5 
*1 
3 
2 
4 
2 
-
18 
4 
2 
5 
2 
-
5 
1 
-
1 
20 
e 
7 
2 
4 
2 
2 
4 
1 
22 
4 
2 
3 
2 
5 
2 
2 
20 
5 
-3 
tL 
T 
u 
-
4 
3 
-
2 
22 
a 
5 
3 
4 
2 
-
4 
2 
20 
1 
0 
4 
2 
6 
1 
-
16 
7 
7 
4 
2 
-
5 
2 
-
1 
23 
FEBRUARY 
b 
4 
2 
6 
1 
-
3 
1 
17 
6 
-
5 
3 
4 
2 
-
20 
2 
1 
3 
2 
-
4 
'J 
2 
1 
18 
c 
7 
4 
5 
2 
-
2 
1 
21 
4 
1 
2 
5 
3 
1 
1 
17 
5 
3 
6 
2 
-
6 
2 
1 
27 
d 
5 
3 
5 
2 
-
1 
2 
19 
4 
2 
4 
6 
4 
-
-
20 
4 
2 
7 
3 
L 
5 
-
1 
-
24 
e 
e 
2 
6 
3 
2 
2 
1 
23 
7 
3 
5 
5 
2 
1 
-
23 
5 
2 
5 
3 
" 
6 
-
1 
1 
-
24 
a 
5 
7 
7 
2 
2 
4 
2 
28 
6 
2 
5 
2 
5 
2 
-
22 
8 
3 
7 
4 
5 
9 
3 
L. 
-
43 
b 
3 
5 
6 
3 
-
5 
1 
24 
8 
4 
6 
2 
6 
2 
1 
29 
5 
2 
IC 
6 
4 
7 
2 
-
38 
MARCH 
c 
7 
2 
3 
1 
2 
4 
1 
23 
5 
3 
7 
1 
5 
2 
-
23 
7 
•3 
6 
5 
4 
6 
3 
2 
-' 
43 
d 
5 
4 
6 
2 
-
4 
2 
18 
5 
2 
4 
2 
4 
2 
1 
21 
6 
4 
7 
8 
5 
4 
3 
1 
-
37 
e 
7 
5 
8 
3 
-
6 
2 
29 
9 
2 
7 
3 
5 
2 
-
28 
10 
L 
12 
4 
6 
9 
2 
-
1 
46 
a 
4 
3 
6 
3 
2 
5 
1 
26 
7 
2 
5 
4 
8 
1 
-
27 
9 
3 
8 
6 
5 
7 
L. 
-
1 
41 
APRIL 
b 
7 
2 
4 
2 
3 
4 
2 
26 
9 
1 
6 
3 
6 
2 
-
27 
11 
4 
7 
5 
4 
6 
2 
1 
-
40 
c 
9 
3 
2 
3 
2 
5 
3 
29 
8 
3 
7 
2 
5 
2 
1 
28 
10 
-3 
6 
1 
5 
^ 
2 
1 
-
38 
d 
3 
4 
2 
4 
2 
6 
2 
23 
5 
2 
4 
3 
6 
2 
-
22 
7 
L. 
6 
5 
0 
4 
1 
1 
1 
29 
e 
7 
5 
6 
4 
5 
7 
3 
37 
6 
3 
6 
5 
5 
3 
1 
29 
14 
4 
7 
5 
7 
6 
2 
2 
-
47 
Uiironmiti - - 1 - 3 - - 1 - 4 - 1 3 - 4 - - 1 - 2 
larvae & 
Other 
Pen phytic - - - - 1 - 1 - - 1 2 - 2 - 1 - - - - -
fauna 
Cells/cm^ 706 679 879 759 906 786 746 879 839 999 1266 1226 1253 1013 1439 1253 1239 1279 986 153; 
Contd 
Distribution and abundancy of periphytic community in cells /cm 
SITE S, 
Substrate 
Microcystis 
Nostoc 
Spiruliria 
Tetrapedia 
Oscillatorid 
Anabeand 
Coelosphar-
lum 
No. of 
Cells/drops 
Scendesmus 
Ml crospora 
CoeJastruw 
Spirogyra 
Selenastrum 
Pediasti uni 
/yguema 
No. of 
cells/drop 
5 vneai'a 
(Vi lotfl id 
Saviculc. 
f ''USitll ia 
fiaqi ]di la 
N''izschid 
Gomiiho'KiJi'. 
Asierione!la 
Inatcwia 
No of 
cells/drop 
ChironofT.ic 
larvae & 
Other 
Periphytic 
fauna 
Cells/cm^ 
a 
3 
2 
4 
2 
1 
3 
1 
16 
5 
2 
4 
3 
5 
2 
1 
22 
6 
i . 
5 
2 
3 
5 
-
2 
1 
26 
-
-
853 
MAY 
b 
4 
3 
5 
2 
-
4 
2 
20 
4 
1 
5 
2 
6 
1 
-
19 
•^ 
1 
6 
3 
2 
7 
1 
-
-
23 
-
-
c 
5 
2 
4 
3 
2 
5 
1 
22 
5 
2 
6 
1 
L 
5 
-
-
20 
2 
o 
5 
2 
3 
c 
" 
3 
1 
25 
3 
-
d 
2 
4 
6 
2 
1 
4 
-
19 
3 
1 
5 
3 
4 
2 
-
18 
3 
5 
5 
2 
2 
6 
1 
-
-
24 
-
-
e 
7 
2 
4 
2 
2 
3 
2 
22 
7 
3 
4 
3 
5 
0 
1 
25 
5 
2 
6 
2 
2 
5 
2 
1 
-
25 
2 
2 
a 
7 
5 
5 
2 
2 
5 
1 
27 
8 
3 
6 
4 
7 
3 
£. 
33 
5 
3 
8 
/ 
5 
7 
2 
2 
1 
37 
-
-
JUNE 
b 
9 
6 
5 
2 
3 
3 
2 
34 
5 
2 
7 
5 
6 
3 
1 
29 
8 
2 
7 
3 
6 
5 
T 
1 
-
35 
-
-
c 
8 
7 
6 
2 
1 
5 
3 
32 
9 
3 
8 
5 
6 
2 
2 
35 
6 
3 
5 
o 
4 
3 
2 
2 
-
27 
1 
-
d 
5 
4 
5 
2 
2 
4 
-
22 
7 
2 
6 
4 
5 
1 
-
25 
•5 
5 
6 
2 
5 
2 
1 
-
-
24 
-
e 
12 
4 
6 
2 
2 
4 
2 
32 
11 
3 
9 
4 
7 
1 
-
35 
14 
5 
7 
2 
4 
2 
c 
1 
-
37 
1 
• 
a 
5 
2 
4 
3 
2 
8 
1 
25 
3 
2 
5 
2 
4 
2 
18 
5 
2 
4 
1 
5 
4 
3 
1 
-
28 
-
-
JULY 
b 
3 
2 
7 
2 
-
10 
-
24 
5 
1 
4 
3 
2 
3 
1 
19 
-) 
2 
5 
3 
5 
2 
/ 
•) 
• 
25 
-
-
c 
5 
5 
3 
-
2 
9 
-
24 
7 
3 
5 
3 
6 
0 
-
26 
7 
? 
6 
2 
5 
2 
3 
2 
-
29 
•5 
1 
d 
7 
2 
5 
2 
2 
8 
2 
28 
4 
2 
3 
1 
5 
-
-
15 
4 
3 
5 
2 
6 
c 
2 
-
24 
-
-
826 933 813 1013 1293 1306 1266 946 1399 946 906 1106 893 
e 
4 
3 
4 
2 
-
12 
-
25 
7 
4 
6 
3 
7 
2 
-
29 
6 
4 
7 
1 
4 
-
1 
9 
1 
28 
2 
2 
AUGUST 
a 
5 
3 
2 
4 
1 
15 
-
30 
2 
5 
7 
2 
4 
2 
-
22 
4 
1 
4 
5 
t^ 
-
^ 
-
23 
-
-
1146 999 
b 
3 
4 
2 
-
-
11 
2 
22 
3 
4 
5 
-
3 
-
1 
16 
6 
3 
4 
3 
2 
-
' 
-
22 
-
-
c 
4 
2 
3 
2 
-
10 
-
21 
5 
2 
3 
-
2 
-
2 
14 
_ 
4 
5 
5 
5 
-
7 
1 
-
23 
2 
-
799 799 
Contd. 
d 
2 
3 
5 
4 
-
9 
2 
25 
4 
5 
4 
-
2 
1 
2 
18 
5 
2 
4 
4 
5 
-
3 
1 
-
24 
-
-
893 
e 
5 
2 
7 
3 
2 
12 
2 
33 
6 
4 
5 
2 
3 
2 
2 
24 
5 
6 
8 
2 
4 
3 
^ 
^ 
36 
1 
-
1253 
2 
Distribution and abundancy of periphytic co««umty in cells /cm 
Substrate 
Microcystis 
No stoe 
Spirulma 
Tetrapedia 
Oscillatoria 
Anabeana 
Coelosphar-
lum 
No. of 
cells/drops 
Scendesmus 
Microspora 
Coelastrum 
Smrogyra 
Se1enastrum 
Pediastrun 
Ivqnenki 
No.of 
cells/drop 
:>Yiiea' d 
fW IOt( 1 I . 
Navicuia 
f rustu! Id 
^' an 11ai la 
H^t^Sihu-. 
liomphonenh. 
^' T^i lone 'a 
P a ton,,: 
No Of 
cells/drop 
Ch1ronomid 
larvae & 
Other 
Pen phytic 
fauna 
Cells/cm^ 
a 
5 
4 
3 
2 
-
10 
2 
26 
3 
2 
4 
2 
4 
o 
-
17 
5 
2 
6 
2 
1 
5 
o 
J. 
-
26 
-
-
SEPTEMBER 
b 
2 
5 
6 
1 
1 
12 
1 
28 
2 
-
5 
2 
3 
2 
1 
15 
3 
4 
5 
2 
1 
5 
-
2 
-
22 
-
-
c 
4 
3 
5 
2 
3 
9 
-
26 
5 
-
6 
1 
2 
1 
1 
16 
7 
4 
3 
c 
5 
1 
i 
-
26 
1 
2 
d 
3 
2 
7 
2 
1 
11 
3 
29 
4 
-
5 
2 
3 
2 
1 
17 
5 
3 
5 
2 
1 
5 
2 
1 
1 
25 
-
-
e 
2 
5 
4 
1 
2 
14 
2 
30 
6 
3 
4 
T 
2 
9 
1 
21 
3 
4 
2 
o 
L. 
e 
3 
-
-
23 
4 
2 
a 
5 
3 
5 
2 
1 
12 
2 
30 
5 
3 
6 
2 
6 
2 
-
24 
2 
1 
8 
5 
4 
7 
2 
" 
-
31 
-
-
OCTOBER 
b 
3 
2 
7 
3 
2 
10 
-
27 
3 
1 
4 
2 
5 
1 
-
16 
4 
3 
6 
4 
_ 
6 
L. 
-
-
29 
-
-
c 
8 
4 
5 
2 
1 
14 
1 
35 
7 
2 
5 
1 
5 
-
11 
1 
•3 
8 
4 
3 
5 
3 
-
-
33 
2 
-
d 
7 
3 
4 
3 
2 
12 
2 
32 
3 
-
4 
3 
6 
3 
1 
20 
5 
4 
6 
2 
1 
4 
2 
2 
1 
26 
-
-
SITE 
e 
4 
2 
4 
3 
1 
10 
-
24 
8 
2 
5 
3 
7 
2 
-
26 
8 
5 
3 
4 
Z 
6 
4 
2 
" 
37 
1 
2 
a 
6 
2 
3 
2 
2 
5 
1 
21 
4 
3 
7 
2 
5 
1 
-
22 
4 
2 
7 
2 
3 
5 
2 
1 
-
26 
-
-
^2 
NOVEMBER 
b 
6 
3 
5 
2 
2 
3 
2 
22 
3 
2 
4 
1 
3 
9 
-
15 
2 
1 
5 
2 
3 
2 
1 
J. 
1 
-
17 
-
-
919 866 946 946 1066 1133 959 1226 1053 1199 919 719 
c 
6 
2 
4 
1 
3 
4 
-
20 
7 
1 
5 
2 
4 
1 
-
20 
5 
•5 
4 
7 
2 
4 
2 
-
-
22 
-
2 
853 
d 
3 
4 
6 
2 
2 
1 
-
18 
4 
3 
6 
3 
2 
-
2 
20 
4 
" 
6 
-
3 
1 
4 
" 
-
22 
-
-
799 
DECEMBER 
e 
5 
3 
4 
4 
2 
1 
-
19 
3 
3 
4 
2 
3 
-
-
15 
7 
4 
8 
2 
3 
4 
2 
-
1 
32 
3 
-
919 
a 
4 
3 
5 
3 
2 
3 
-
20 
6 
2 
5 
-
4 
2 
2 
21 
5 
2 
4 
i. 
_ 
5 
" 
1 
22 
-
-
839 
b 
6 
2 
4 
2 
4 
2 
1 
19 
5 
3 
2 
1 
5 
-
2 
18 
6 
>-' 
2 
2 
4 
-5 
-
-
-
20 
-
-
759 
c 
7 
5 
3 
5 
3 
2 
2 
27 
4 
2 
4 
2 
4 
-
18 
4 
K 
/ 
2 
c 
2 
3 
-
'^  
31 
2 
-
d 
5 
3 
4 
4 
5 
2 
-
23 
3 
1 
5 
1 
6 
-
-
16 
5 
2 
r^ 
J 
4 
"3 
2 
-
25 
-
-
1039 853 
e 
6 
4 
3 
2 
4 
1 
2 
22 
2 
2 
6 
2 
4 
2 
-
18 
7 
3 
5 
2 
5 
4 
2 
o 
L 
-
30 
2 
3 
999 
2 
Distribution and abundancy of periphytic coBmunity in cells /cm 
SITE S3 
JANUARY FEBRUARY MARCH APRRIL 
Substrate 
Microcystis 
Nostoc 
Spirulma 
Tetrapedia 
Oscillatoria 
Anabeana 
Coelosphar-
lum 
7 
3 
4 
2 
-
5 
2 
4 
5 
6 
2 
-
3 
1 
6 
2 
5 
2 
-
4 
2 
5 
4 
6 
3 
1 
4 
3 
8 
2 
6 
3 
2 
5 
2 
5 
4 
5 
2 
2 
4 
1 
7 
3 
4 
-
4 
2 
2 
6 
5 
7 
2 
5 
2 
1 
7 
3 
8 
3 
5 
2 
-
9 
5 
7 
2 
6 
3 
2 
8 
5 
8 
2 
7 
2 
1 
10 
2 
6 
4 
8 
3 
2 
17 
5 
4 
5 
6 
2 
1 
10 
6 
6 
6 
5 
2 
1 
8 
7 
9 
4 
7 
2 
2 
10 
7 
7 
6 
4 
3 
1 
6 
5 
6 
7 
6 
2 
-
12 
8 
9 
8 
4 
4 
1 
9 
11 
7 
6 
3 
2 
1 
1 
t 
£ 
e 
z 
^ 
f 
No.of 23 21 21 24 28 23 24 27 25 31 32 37 43 38 36 35 32 46 39 ' 
cells/drops 
Scendesmus 
Microspora 
Coelastruw 
Sp1rogyra 
Spipnastruw 
f'ec' as t run. 
/vQ'iemd 
8 
2 
6 
2 
4 
3 
6 
2 
5 
2 
5 
1 
2 
9 
1 
7 
4 
6 
2 
1 
7 
3 
6 
•3 
4 
3 
9 
6 
4 
6 
4 
5 
3 
6 
6 
8 
5 
6 
2 
1 
7 
3 
5 
4 
7 
2 
2 
8 
2 
7 
5 
6 
1 
-
•7 
3 
8 
4 
5 
o 
1 
10 
2 
7 
6 
5 
2 
12 
4 
10 
5 
11 
3 
2 
9 
2 
8 
4 
10 
2 
1 
10 
6 
7 
5 
10 
4 
-
4 
8 
12 
6 
8 
2 
-
12 
7 
19 
5 
7 
il 
1 
10 
4 
8 
8 
10 
4 
2 
12 
6 
7 
9 
8 
6 
1 
6 
4 
13 
2 
1 
Z 
j _ 
8 
7 
10 
4 
6 
^ 
1 
No.of 27 23 29 28 30 32 30 29 30 34 47 36 42 40 53 46 49 36 39 
cells/drop 
M'"-J'd 
I I 'Pit / (c: 
hc.\' I' Uld 
1 : ^;,^  till la 
'' rij' laria 
\' l/SChla 
J >•";.• non&ric. 
A^ti-'-ione'i la 
i' 1 alalia 
9 
3 
6 
7 
3 
6 
" 
2 
1 
7 
2 
5 
6 
4 
5 
1 
1 
8 
4 
~ 
4 
5 
6 
'*' 
1 
1 
5 
^ 
6 
4 
5 
5 
1 
-
1 
11 
4 
5 
12 
4 
13 
o 
-
i 
7 
4 
5 
6 
5 
6 
7 
-
2 
4 
6 
7 
5 
iL 
4 
1 
• 
-
5 
2 
8 
6 
4 
C 
2 
-
1 
6 
3 
6 
5 
^ 
3 
4 
-
2 
12 
5 
7 
8 
6 
7 
2 
-
. 
11 
7 
13 
10 
8 
14 
3 
2 
-
14 
6 
1^ 
9 
7 
11 
4 
3 
-
17 
8 
16 
12 
9 
13 
5 
7 
T 
15 
-) 
11 
10 
4 
9 
"! 
" 
1 
'}^ > 
4 
12 
le 
e 
I'i 
3 
1 
-
15 
g 
12 
9 
r 
16 
4 
5 
-
20 
10 
18 
7 
5 
18 
2 
-
-
12 
6 
2C 
12 
:c 
21 
4 
J 
-
10 
5 
8 
12 
2 
7 
2 
1 
. 
No of 39 33 38 29 50 37 29 30 31 47 68 66 85 56 78 74 80 90 47 
cells/drop 
ChT'onomid - - 1 - 3 - - - - 3 - - 2 - 3 - - 3 -
la^vae & 
Other 
Pen phytic - - - - - - - - - - . . . . - . \ . 
fauna 
Cells/CB^ 1186 1026 1186 1079 1479 1226 1106 1146 1146 1532 1958 1852 2292 1786 2266 2066 2146 2346 1666 
Contd 
Distribution and abundancy of periphytic community in cells /cm 
SITE S3 
Substrate 
Microcystis 
Nostoc 
Spirulina 
Tetrapedia 
Oscillatoria 
Anabeana 
Coelosphar-
ium 
No. of 
cells/drops 
Scendcsmus 
Ml crosDora 
Coelast rum 
Spirogyra 
Sol'vastruni 
Pec 1 as trim 
/ygnefiui 
No. of 
cells/drop 
s;!- ;;• • 
I . c:: 1 c. 
HcV iCU'i c: 
f ru- till la 
f rdJ"" ] cil'ln 
V/r/M7'/ri 
borK'^'orienic 
A'A-' ''\yii ' 17 
l'\-.'iOP' • 
No of 
cells/drop 
Chirononiic 
larvae & 
Other 
Penphvtic 
fauna 
Cells/cm^ 
a 
7 
4 
6 
3 
4 
3 
2 
29 
8 
4 
6 
9 
8 
3 
7 
40 
12 
5 
8 
7 
6 
12 
•3 
n 
' 
58 
-
-
MAY 
b 
8 
5 
3 
2 
7 
4 
1 
30 
14 
5 
4 
10 
7 
5 
1 
46 
16 
4 
6 
6 
4 
18 
6 
•) 
-
63 
-
-
c 
9 
8 
10 
7 
6 
2 
-
42 
10 
3 
9 
-
11 
4 
2 
39 
14 
3 
16 
8 
12 
18 
4 
-
4 
79 
4 
1 
d 
7 
9 
8 
7 
4 
-
2 
37 
6 
4 
9 
6 
-
1 
28 
7 
4 
6 
8 
4 
6 
7 
4 
-
41 
-
-
e 
10 
6 
11 
7 
3 
2 
2 
41 
14 
5 
10 
8 
16 
6 
2 
61 
12 
5 
18 
10 
5 
11 
2 
1 
1 
65 
2 
-
a 
10 
6 
8 
2 
4 
2 
1 
33 
12 
6 
8 
7 
6 
6 
2 
47 
16 
2 
12 
5 
4 
18 
5 
•5 
-
68 
-
-
JUNE 
b < 
5 
4 
10 
6 
5 
-
-
30 
10 
4 
9 
12 
5 
6 
2 
48 
14 
5 
16 
8 
3 
15 
4 
5 
J 
73 
-
-
c 
10 
8 
10 
5 
6 
3 
1 
43 
8 
2 
6 
10 
4 
2 
-
32 
11 
-
14 
16 
15 
16 
5 
6 
5 
88 
-
-
d 
12 
6 
8 
4 
4 
-
-
34 
10 
9 
12 
6 
-
-
-
37 
15 
2 
10 
8 
6 
4 
-
-
5 
48 
-
-
e 
16 
8 
5 
5 
2 
1 
-
37 
20 
4 
10 
9 
18 
-
61 
ilM-
8 
IS 
10 
8 
4 
3 
i 
76 
2 
1 
a 
8 
3 
5 
2 
4 
6 
2 
27 
10 
4 
6 
5 
8 
6 
^ 
41 
14 
-
IC 
& 
i-
16 
;-
1 
1 
1 
55 
-
-
JULY 
b 
7 
4 
4 
2 
2 
3 
1 
23 
6 
2 
8 
10 
4 
2 
i 
33 
16 
Q 
11 
C 
-
11 
4 
_ 
-
56 
-
-
c 
12 
6 
8 
4 
3 
6 
2 
41 
10 
4 
3 
6 
2 
3 
2 
30 
6 
-
12 
16 
10 
12 
4 
1 
o 
67 
3 
1 
d 
17 
3 
8 
2 
3 
4 
-
37 
8 
7 
10 
7 
2 
-
-
34 
12 
4 
8 
80 
6 
-) 
2 
1 
1 
45 
-
-
e 
12 
4 
3 
2 
2 
7 
2 
32 
18 
9 
8 
7 
15 
2 
-
52 
20 
" 
6 
41 
6 
10 
•~! 
-
1 
63 
2 
2 
a 
10 
3 
4 
-
4 
10 
-
31 
80 
5 
3 
4 
6 
2 
2 
30 
18 
1 
12 
A 
1 
14 
2 
-
-
55 
-
-
AUGUST 
b 
9 
2 
6 
2 
-
8 
1 
28 
10 
4 
L. 
2 
4 
-
2 
26 
1"^  
^ 
-». 
•i 
3 
-
; 
42 
-
-
c 
7 
2 
6 
-
2 
6 
-
23 
7 
2 
2 
4 
2 
-
/ 
19 
10 
-
8 
1" 
6 
9 
T 
2 
f 
52 
4 
1 
d 
12 
4 
5 
1 
2 
8 
2 
34 
12 
3 
2 
8 
1 
3 
1 
30 
10 
2 
A 
3 
6 
2 
1 
O 
1 
37 
-
-
1692 1852 2199 1412 2252 1972 2012 2172 1586 2359 1639 1492 1892 1546 2012 1546 1279 1319 1346 ] 
Contd 
2 
D is t r ibut ion and abundancy of per iphyt ic community in ce l ls /cm 
SITE S3 
Substrate 
Microcystis 
Nostoc 
Spirulina 
Tetrapedia 
Oscillatona 
Anabeana 
Coelosphar-
lUID 
a 
8 
5 
7 
-
2 
14 
1 
SEPTEICER 
b 
7 
2 
4 
1 
-
10 
-
c 
10 
3 
6 
-
2 
10 
2 
d 
8 
5 
6 
-
2 
12 
2 
e 
10 
4 
6 
-
1 
10 
-
OCTOBER 
a 
10 
5 
6 
-
-
10 
1 
b 
7 
2 
5 
-
-
12 
2 
c 
12 
3 
12 
-
-
12 
-
d 
10 
4 
9 
-
-
8 
3 
e 
18 
3 
8 
1 
-
8 
-
NOVEMBER 
a 
7 
2 
4 
-
2 
5 
1 
b 
30 
2 
5 
2 
3 
4 
-
c 
4 
3 
4 
2 
2 
3 
1 
d 
8 
2 
5 
2 
3 
2 
-
e 
10 
4 
6 
2 
3 
2 
-
DECEMBER 
a 
10 
2 
5 
-
4 
2 
2 
b 
8 
2 
6 
2 
4 
4 
-
c 
7 
2 
5 
-
5 
6 
2 
d 
6 
4 
2 
-
8 
4 
1 
e 
U 
-
5 
2 
6 
5 
2 
No.of 37 24 35 35 31 32 28 39 34 38 21 19 19 22 21 25 26 27 25 3 
eel Is/drops 
Scendesmus 
Microspora 
Coelastruw 
Spirogvra 
Seleiiastrurr 
Pec^asirani 
Ivl'l-'Vi • 
10 
4 
2 
4 
6 
2 
1 
9 
2 
3 
-
4 
2 
2 
12 
2 
2 
-
5 
1 
14 
1 
2 
-
6 
2 
2 
18 
2 
4 
1 
10 
2 
3 
10 
4 
8 
6 
8 
2 
3 
14 
5 
6 
10 
5 
4 
1 
6 
4 
6 
8 
4 
2 
-
12 
8 
10 
8 
2 
-
-
18 
3 
12 
20 
5 
-
1 
6 
2 
5 
4 
5 
2 
-
8 
2 
6 
2 
5 
1 
-
10 
-
5 
6 
7 
-
2 
7 
-
3 
5 
8 
1 
8 
2 
6 
7 
4 
1 
1 
8 
^ 
4 
1 
5 
2 
2 
10 
-
7 
5 
4 
2 
-
14 
-
5 
6 
5 
2 
2 
10 
4 
5 
6 
2 
-
1 
-
c 
6 
5 
-
4 
No.of 29 20 24 27 40 31 46 30 40 59 24 24 30 26 29 26 28 34 27 3 
cells/drop 
>i"'f .-'.. 16 10 7 12 16 18 12 14 10 20 10 8 10 7 IC 13 10 12 IC 1 
I. .Pr. ',r' : 2 3 - - 2 - - 2 - - 1 - 2 : : - - - -
\ vuu'u-. 10 8 10 13 8 10 14 16 14 6 5 7 8 9 5 a 7 8 ' 1 
M.-'tu ;a 8 6 S 6 15 6 7 12 6 18 6 6 £ 4 IC E 2 ~ 5 C 
'•r?,'•:/.. : 4 2 2 4 2 2 6 4 6 4 5 6 5 •: - 2 £ c 
h I..-* 13 16 7 10 10 12 16 18 20 10 12 7 6 5 2 15 £ 7 " 8 
;Jf '.^ "-T 2 2 3 2 2 4 5 4 2 4 3 2 2 5 - - - : - ; 
[ c.' -r - 1 2 2 1 - - - - ! ^ - - - - -
No of 56 41 47 47 58 60 60 72 49 69 37 34 36 33 50 45 33 46 38 I 
cells/drop 
Chiicnomid - - 3 - 2 - - - - 1 - - 3 - 2 - - 2 -
larvae & 
Other 
Periphvtic - - 2 - - - - - - - 2 -
fauna 
Cells/cm^ 1626 1159 1479 1452 1746 1639 1786 1879 1639 2212 1093 986 1173 1079 1439 1279 1159 1479 1199 
a = Glass slide. b = Wooden block, c = Asbestos sheet, d = PVC sheet. e = Stone 
STATISTICAL BRIEFS OF THE PHYSICO-CHEMICAL CHARACTERISTICS 
Vs 
PERIPHYTON DENSITY 
Water teiq). 
Transparency 
D.O. 
Carbonates 
Blcarbonates 
Substrates 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
r 
+ 0.46 
+ 0.38 
+ 0.52 
+ 0.36 
+0.58 
+ 0.68 
+ 0.62 
+ 0.72 
+ 0.66 
+ 0.78 
+ 0.65 
+ 0.58 
+ 0.67 
+ 0.58 
+ 0.76 
+ 0.78 
+ 0.72 
+ 0.86 
+ 0.75 
+ 0.89 
-0.76 
-0.85 
-0.82 
-0.78 
-0.89 
t 
1.63 
1.29 
1.92 
1.22 
2.30 
2.93 
2.50 
3.27 
277 
3.93 
2.70 
2.30 
2.85 
2.30 
3.69 
3.93 
3.27 
5.33 
3.58 
6.17 
3.69 
5.09 
4.53 
3.93 
6.17 
Regression line Significance 
Equation 
Y s a+bx 
Y=-102xl0"^+0.85x 
Y=+114xl0"^+0.78x 
Y=+088xl0"^+0.82x 
Y=+136xl0'^+0.88x 
Y=+110xl0'^+2.75x 
Y=+165xl0"^+5.68x 
Y=+135xl0"^+2.13x 
Y=+025xl0'^+0.88x 
Y=-048xl0"^+3.25x 
Y=-177xl0"^+6.01x 
Y=+180xl0"^+3.72x 
Y=+172xlO"^+2.58x 
Y=+166xl0'^+0.79x 
Y=-076xlO"^+1.29x 
Y=-212xl0'^+3.34x 
Y=-065xl0"^+0.88x 
Y=-079xl0'^+1.25x 
Y=+102xlO"^+2.76x 
Y= + 115xl0"'^ + 0.79x 
Y=+166xl0^^+5.74x 
Y=+172xl0"*-1.77x 
Y=+185xl0'^-0.89x 
Y=-114xl0'-^-3.27x 
Y=+102xl0'^-1.43x 
Y=+108xl0"^-5.26x 
(P<0.05) 
NS 
NS 
NS 
NS 
S 
S 
S 
S 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
Substrates Regression line 
Kquatlon 
Y m a+bx 
Significance 
(P<0.05) 
B.O.D. a 
b 
c 
d 
e 
+0.59 2.31 
+0.78 3.93 
+0.88 5.85 
+0.68 2.93 
+0.94 8.69 
Y=-072xl0'^+1.28x 
Y=-172xl0"^+3.46x 
Y=+048xl0'-^+4.23x 
Y=-134xl0'-^+2.76x 
Y=+182xl0"'*+7.85x 
S 
S 
S 
S 
S 
C.O.D. a 
b 
c 
d 
e 
+0.47 
+0.36 
+0.42 
+ 0.52 
+0.58 
1.68 
1.21 
1.44 
1.92 
2.130 
Y=-132xl0 -' + 0.76X NS 
Y=+073xl0"^+2.25x NS 
Y=+lllxl0'^+1.42x NS 
Y=+124xl0'^+2.28x NS 
Y=-102xl0"^+4.16x NS 
Total Nitrogen a 
b 
c 
d 
e 
+0, 
+0. 
+0. 
+0. 
+ 0. 
.78 
.76 
.85 
.72 
.89 
3 
3, 
5, 
3, 
6, 
.93 
.69 
.09 
.27 
.17 
Y=+044xl0 
Y=+168xl0 
Y=+412xl0 
Y=+325xl0 
Y=+272xl0 
+ 114X 
"•^+2.89x 
'^+3.25x 
'^+1.78x 
""'•+5.74X 
S 
S 
S 
S 
S 
Total Phosphorus a 
b 
c 
d 
e 
-0 
-0, 
-0, 
-0. 
-0. 
.66 
.75 
.72 
.88 
.92 
2 
3 
3 
5, 
7, 
.77 
.58 
.27 
.85 
.42 
Y=+214xl0'''-3 
Y=+176xl0'^-3 
Y=+188xl0"^-6 
Y=+326xl0'^-9, 
Y=+188xl0'^-4, 
.25x 
.42x 
.25x 
.86x 
. 89x 
S 
S 
s 
s 
s 
S = Significant, NS = Non-significant 
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